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Abstract

A new species, Cherax snowden sp. n., from the Oinsok River Drainage, Sawiat District in the central part of
the Kepala Burung (Vogelkop) Peninsula, West Papua, Indonesia, is described, figured and compared with
the closest related species, Cherax holthuisi Lukhaup & Pekny, 2006. This species is collected and exported
for ornamental purposes and its commercial name in the pet trade is “orange tip” or “green orange tip”. Both
species may be easily distinguished morphologically or by using sequence divergence, which is substantial,

for considering C. snowden sp. n. to be a new species.
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Introduction

The crayfish of the island of New Guinea were extensively studied by Holthuis (1949,
1956, 1958, 1982, 1986, 1996), with additions by Lukhaup and Pekny (2006,
2008a), Lukhaup and Herbert (2008), Lukhaup (2015), and Patoka et al. (2015).
Nevertheless, over the last decade, there has been an increasing number of colourful
crayfish, presumed to be a further undescribed species, sold from New Guinea in the
ornamental fish trade in Europe and Asia under the names Cherax “orange tip”, and
“green orange tip” (Lukhaup and Pekny 2008b, 2014). These have been exported to
some countries in Europe, East Asia and America. Among the most common and
popular colour forms are: (1) green, orange and yellow morph with orange tips (Fig.
1A-B); and (2) a greenish orange morph (Fig. 1C). While they are clearly species of
Cherax, a large genus of freshwater crayfish occurring in Indonesia (West Papua),
Papua New Guinea and Australia, their exact provenances could not be ascertained,
with dealers claiming they came from Ajamaru (West Papua) and other places in
the area that could not be confirmed. In the present contribution, this species is de-
scribed as new to science and it is established that it is in fact native to the Oinsok
River Drainage, Sawiat District of the Kepala Burung (Vogelkop) Peninsula, West
Papua, Indonesia. The new species, Cherax snowden, differs from all other crayfish
of this genus in the shape of its rostrum, shape of body and chelae and also in its
colouration. Cherax snowden sp. n. is genetically and morphologically most similar to
Cherax holthuisi, collected from the Kais River Drainage and Aitinjo Lake, Irian Jaya,
Indonesia (Lukhaup and Pekny 20006).

These species may easily be distinguished on the basis of sequence divergence or by
their colour and colouration pattern.

Material and methods

The first specimens of the new species where exported from the city of Sorong,
Indonesia as Cherax sp. in 2006. Those crayfish have been captured by a unknown
local collector from Kepala Burung for ornamental purposes in West Papua, Indo-
nesia and imported to Aquarium Dietzenbach /Germany through Maju Aquarium
/ Jakarta . Several animals from the first import were photographed and then pre-
served in 70% ethanol. Due to their colouration the first author named them Che-
rax sp. “orange tip” and “green orange tip”. In April 2015 we received another 6
animals through Garnelio, a leading german online store specialized in freshwater
invertebrates from Mannheim, Germany. Furthermore, we recieved 20 additional
specimens from Aquazone Indonesia a wholesalor for freshwater fish and freshwater
invertebrates through Garnelio. The name of the crayfish collector in Sawiat Dis-
trict collecting for Aquazone Indonesia and other wholesaler in Indonesia is Irianto



Cherax snowden, a new species of crayfish (Crustacea, Decapoda, Parastacidae)... 3

Wahid. According to the information obtained from Maju Aquarium and Aqua-
zone Indonesia as well as from Irianto Wahid all specimens originated from creeks
in the Sungai River Drainage. Two of the six animals obtained from Garnelio where
photographed.All of them have been kept alive separately in aquarium tanks until
samples of haemolymph were obtained for DNA analysis. After this procedure,
the specimens were compared to the animals imported in 2006. They matched
perfectly. They were subsequently preserved in 80% ethanol. One male from the
shippment of April 2015 was selected as holotype, one female from the same shipp-
ment as allotype, another male as paratype.

DNA was extracted from muscle tissue using a standardized protocol (‘High Salt
DNA Extraction Protocol for removable samples’; Alijanabi and Martinez 1997). A
600 base pair (bp) long fragment of cytochrome c oxidase subunit I (COI) of mi-
tochondrial DNA, was amplified using the primer pair LCO1490 (5’-ggtcaacaaat-
cataaagatattgg-3’) and HCO2198 (5’-taaacttcagggtgaccaaaaaatca-3’) (Folmer et al.
1994). The polymerase chain reactions (PCR) were performed in a total volume of
20 pl, containing 0.125 pl GoTaq DNA Polymerase (Promega, Mannheim, Ger-
many), 4 pl 5x Colorless GoTaq Flexi Buffer (Promega, Mannheim, Germany), 1.2
pl of 25 mM MgCl, (Promega, Mannheim, Germany), 0.4 pl of 25 mM/I dNTPs
(Fermentas, St. Leon-Rot, Germany), 0.8 ul of both primers with a concentra-
tion of 10 pmol/pl and 2 pl of the sample DNA. The following PCR-program was
used: 4 min at 94 °C followed by 30 cycles each with 45 s at 94 °C, 45 s at 47 °C
and 1 min at 72 °C. The final extension time was 10 min at 72 °C. Afterwards,
the PCR-products were stored at 8 °C. PCR products were sequenced on a 3730
DNA Analyzer eight capillary sequencer (Applied Biosystems, MA, USA) by the
company SeqIT (Kaiserslautern, Germany). Sequences were edited with Geneious
7.1.7 software (Biomatters Ltd.). The sequence will be submitted to GenBank after
acceptance of the manuscript.

Additional we have downloaded the following sequences from GenBank:
HG942364 — Cherax (Astaconephrops) quadricarinatus (von Martens, 1868), K]950502
— Cherax bicarinatus (Gray, 1845), KJ950510 — Cherax communis Holthuis, 1949,
KJ950520 — Cherax holthuisi, K]950526 — Cherax murido Holthuis, 1949, KJ950529
— Cherax paniaicus Holthuis, 1949, KJ950533 — Cherax peknyi Lukhaup & Herbert,
2008, KJ950507 — Cherax (Astaconephrops) boesemani Lukhaup & Pekny, 2008,
KM501043 — Cherax sp. and as an outgroup we used NC_026214.1 — Euastacus
spinifer (Heller, 1865) and HG799087 — Cherax destructor Clark, 1936. All sequences
were aligned with Geneious. We used jModelTest (Darriba et al. 2012) to estimate the
best nucleotide substitution model and the HKY+G model was selected by Bayesian
information criterion (BIC). Phylogenetic relationships were reconstructed using
MrBayes 3.2.1 (Ronquist and Huelsenbeck 2003) as implemented in Geneious. We
ran four independent chains of 10 million generations with a subsample frequency of
one thousand after a burn-in period of 1 million.
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Systematics

Family Parastacidae Huxley, 1879
Genus Cherax Erichson, 1846

Cherax snowden sp. n.
http://zoobank.org/136302EA-EEEA-4815-A5C3-6E37F29442A0
Figs 1-5

Type material. Holotype: male (TL 96 mm) (MZB Cru 4291), Oinsok River Draina-
ge, Sawiat District, Kepala Burung (Vogelkop) Peninsula, West Papua, Indonesia, coll-
ected by Irianto Wahid on 14 January 2015, exported through Aquazone Aquarium,
Jakarta, Indonesia. Paratype: 1 male (TL 101 mm) (MZB Cru 4292), 1 allotype female
(TL 77 mm) (MZB Cru 4293), same data as holotype.

Non-type material. 3 males (TL 69—-84 mm) (MZB Cru 4294), same data as holotype.

Description of male holotype (Figs 2—5). Body and eyes pigmented. Eyes not reduced.

Body subovate, slightly compressed laterally. Pleon narrower then cephalothorax
(width 18 mm and 20 mm respectively). Rostrum (Fig. 3A) slender, reaching about
to end of ultimate antennular peduncle and one third as long as wide (width 6 mm at
base, length 9 mm). Upper surface smooth, pitted, few scattered setae present at tip of
rostrum; lateral margins of rostrum almost straight in basal part, distally rather mod-
eratly tapering towards apex. Margins slightly elevated continuing in rostral carinae on
carapax. Lateral rostral margins bearing each 2 blunt spines in distal third, few short
hairs present on base of rostral margins, punctaded at base. Rostral carinae extending
as slight elevation posteriorly on carapace, fading shortly after beginning of postorbital
ridges. Postorbital ridges well developed terminating in slightly upturned corneous
spines anteriorly, fading posteriorly at two-thirds of occipital carapace length. Dorsal
surface of carapace smooth, pitted, cervical and branchiocardiac grooves distinct, non-
setose. Short setae present on caudal margin. Areola length 17 mm narrowest width 6
mm. Length of areola 36.95% of total length of carapace (46 mm).

Ventrolateral parts smooth with scattered pitts; anterior margin strongly produced,
rounded upper margin directed inward. Dorsal surface of pleon smooth, with scattered
pits; abdominal segments with short seate present on caudal margins.

Eyes rather large; cornea globular, darkly pigmented, about as long as eyestalk;
eyestalk slightly narrower than cornea.

Antennulae and antennae typical for the genus. Antennae about as long as body.
Antennular peduncle reaching slightly beyond acumen, antennal peduncle reaching
slightly beyond apex of scaphocerite. Scaphocerite (Fig. 3B) broadest at midlength,
convex in distal part becoming narrower in basal part; thickened lateral margin ter-
minating in large corneous spine, almost reaching distal margin of ultimate segment
of antennular peduncle. Right scaphocerite 8 mm long and 3,5 mm wide. Proximal
margins setose. Coxicerite of antennal peduncle with spinuous tubercle anteriorly; ba-
sicerite with one lateral and one ventral spine and hooked tubercles.
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Figure 1. Cherax snowden sp. n. A paratype male (MZB Cru 4292) from Oinsok River drainage, Sawiat
District B male from aquarium import (not listed in material examined) from Indonesia € Paratype
female (MZB Cru 4293) from a unnamed tributary of the Oinsok River drainage.
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Figure 2. Cherax snowden sp. n. holotype male (MZB Cru 4291).

Epistome broadly triangular becoming lance-shaped,with corneous spine at ante-
rior tip, lateral surface with small tubercles; central surface smooth, excavate. Mouth-
parts typical for the genus.

First pereopods equal in form, chelae not gaping. subequal in size, left cheliped
largest (48 mm long, 18 mm wide, 10 mm high), probably replaced. Right chelae (Fig.
3C-D) 46 mm long, 20 mm wide, 11 mm high) strongly compressed. Fingers shorter
than palm (dactylus 19 mm long). Dactylus broad at base, tapering slightly towards
tip, becoming about 1/2 as broad as at base. Tip with sharp, corneous, hooked tooth
pointing outwards at an angle of 45°. Cutting edge of dactyl with a continuous row of
rather small granular teeth and one prominent larger tooth at about middle of cutting
edge. Ventral and dorsal surface of movable finger with scattered punctuation. three
rows of short setae present at posterior half of the cutting edge. Fixed finger triangular,
merging gradually into palm, ending in sharp, corneous, hooked tooth, standing al-
most perpendicular to axis of finger. Upper surface of palm practically smooth, slightly
pitted, more densely pitted at margins. Five rows of short setae present in posterior
part. Mesial margin of palm with a row of 23-24 tubercles. Dorsal surface of carpus
(14 mm) smooth and pitted, with slight excavation in middle part. Ventral carpal
surface margins slightly elevated; inner margin with set of 6-7 small granules and one
acute spiniform tubercle oriented in an angle of approx 45°.

Merus (23 mm) laterally depressed in basal part; surface smooth and pitted; row of
6-7 tubercles present and a prominent spine at anterior part. Dorsolateral margin with
one corneous tubercle; row of small granules on entire inner ventrolateral margin with
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Figure 3. Cherax snowden sp. n. holotype male (MZB Cru 4291) A dorsal view carapace B scaphocerite
C dorsal view right chela D ventral view left chela.
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Figure 4. Cherax snowden sp. n. holotype male (MZB Cru 4291) dorsal view of cephalothorax.

3 prominent spines at the anterior part. Ischium (12 mm) smooth with single granule
on ventral surface.

Second pereopod reaching about to apex of scaphocerite. Finger as long as palm,
of same height. Short setae present on dactyl and fixed finger, getting more dense
anteriorly. Cutting edge of fixed finger and carpus with row of short setae. Carpus
slightly longer than palm. Merus (15 mm) about 1.7 times longer than carpus (9 mm).
Ischium (7 mm) about half as long as merus.

Third pereopod overreaching second. Fingers shorter than palm.

Fourth pereopod reaching distal margin of scaphocerite. Dactylus with corneous
tip. Short setae present. Propodus more than twice as long as dactylus, about 1.5 times
as long as carpus; somewhat flattened, carrying stiff setae on lower margin. Merus just
slightly longer than propodus.

Fifth pereopod similar to fourth, slightly shorter.

Dorsal surface of pleon smooth in median region; pleura smooth, slightly pitted,
becoming densely pitted on sixth somite and telson. Telson with posterolateral spines,
dense short setae present in the posterior third. Posterior margines setose. Uropodal
protopod with distal spine on mesial lobe. Exopod of uropod with two well defined
spines. One distal spine on mesial lobe, with prominent median rib ending in a spine
in middle of uropod. Posterior margin of proximal segment of exopod of uropod with
row of small spines overlapping diaresis. Short seata present on posterior third of dor-
sal surface of endopod and exopod.Ventral surface of telson, endopod and exopod
smooth, not pitted. Margines of exopod setose.
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Figure 5. Cherax snowden sp. n. holotype male (MZB Cru 4291) A left first chela, ventral aspect B right

first chela, dorsal aspect.

Description of paratype female (Fig. 6). Chela of first pereiopods equal, about 2
times as long as broad (24 mm and 11 mm respectively). Mesial margin of palm slight-
ly elevated, forming slender serrated ridge with row of 13-14 small granular teeth. Cut-
ting edge of dactyl with rather small granular teeth in posterior part and one slightly
larger tooth in about middle. Cutting edge of fixed finger with small granules and one
slightly larger granules. Small scattered short setae visible along ventral cutting edge of
chelae, more dense in posterior area. Cervical groove distinct, non setose. Cephalotho-
rax just slightly narrower than pleon (widths 14 mm and 16 mm respectively).

Size. The males examined have a carapace length of 31-43 mm, and a total length
of 69-101 mm (n = 5); the female has a carapace length of 34 mm and a total length
of 77 mm (n = 1).

Colouration. The living animals (Fig. 1A—C) are coloured as follows. Chelae dark
green to light green or greenish gray, distal part of the lower margin cream to orange.
Tips of chelae orange.

Cephalothorax dark green, light green, brown green, sometimes blueish green fad-
ing ventrally to cream, beige or orange. Pleon same colour as cephalothorax with trans-
verse orange bands, pleura creamy to orange with a black, brown or dark green band.
Walking legs from dark green to blueish gray or creamy yellow, sometimes brown
yellow. Distal margin of tail-fan cream to orange.

Systematic position. Cherax snowden sp. n. differs from C. holthuisi in the shape
of the rostrum, number of rostral teeth, the shape of the chelae and coloration. While
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Figure 6. Cherax snowden sp. n., paratype female (MZB Cru 4293).

C. holthuisi has just two indentations on each side in the distal part of the rostrum and
no spines present, Cherax snowden sp. n. has 2 rostral teeth on each side near the apex.
Cherax holthuisi usually is orange to pale, creamy or light brown, rarerly light blue,
while the new species is dark green to light green or greenish gray. Tips of the chelae in
the new species are striking orange. Eyes in C. holthuisi rather small compared to the
eyes of C. snowden sp. n.

The phylogenetic tree revealed that C. snowden sp. n. forms a strong supported
clade with an undescribed Cherax sp. individual that was collected in Sorong West
Papua, Indonesia (GenBank accession number: KM501043). The two sequences in
this clade differ by only 9 base pair substitutions (1.5%). The low genetic divergence of
the undescribed Cherax sp. and the close geographic sampling origin indicate that this
individual is the same species as the here new described species. The C. snowden sp. n.
and Cherax sp. clade group next to the clade which includes Cherax sp. nov. A and C.
holthuisi. The species of these two neighbouring clades differ by 9.2% (Cherax sp. to
Cherax sp. nov. A) 10 9.7% (C. snowden sp. n. to C. holthuisi), respectively. The strong
genetic divergence of C. snowden sp. n. to the next related described Cherax species
indicates that C. snowden sp. n. is indeed a new species.

Holthuis (1949) in his publication on the New Guinea Cherax considered species
should be placed into two groups. One with the rostral and median carine absent or
weakly developed and refered to as the Cherax group following the characteristics of
the type species, C. preissii (Erichson, 1846) from southwest Australia. The other group
contains species that have rostral and sometimes the median carina well developed and
refered to as the Astaconephrops group with Nobili’s (1899) Astaconephrops albertisii as
the type. Newly described species have been placed into one or other of the two sub-
genera (Lukhaup and Pekny 2006, 2008; Lukhaup and Herbert 2008; Lukhaup 2015;
Patoka et al. 2015). Munasinghe et al. (2004b) and Austin (1996) and Austin and Knott
(1996) however identified three geographically-based lineages within Cherax based on
molecular phylogenetic studies: a southwestern group, an eastern group and a northern
group. Support for the latter group however was based on only very limited sampling
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Euvastacus spinifer NC_026214.1

C. destructor HGT799087

Cherax sp. nov. A

C. holthuisi KJ950520

C. snowden sp. n

Cherax sp KM501043

C. communis KJ950510

058 C. mundo KJ950526

C. paniaicus KJ950529

C. peknyi KJ950533

C.boesemani KJ950507

C. quadricarinatus HG942364
095

C. bicaninatus KJ950502

Figure 7. Phylogenetic consensus tree inferred from a 600 bp long fragment of COI with MrBayes.
Shown are posterior probability values.

(e.g. single samples of C. guadricarinatus, C. rhynchotus Riek, 1951 and C. peknyi in Mu-
nasinghe et al.’s study) (Munasinghe et al. 2004b) indicate that the division of Cherax
into two subgenera, as conceived by Holthuis and subsequent authors dealing with New
Guinea crayfish has to be reconsidered. Based on Munasinghe et al. (2004b) and Austin
(1996) and Austin and Knott (1996) Cherax snowden sp. n. belongs to the northern
species group lineage consisting of 21 species:

C. albertisii; C. boesemani; C. boschmai Holthuis, 1949; C. buitendijkae Holthuis,
1949; C. communis; C. divergens Holthuis, 1950; C. gherardii Patoka, Bldha & Kou-
ba, 2015; C. holthuisi; C. longipes Holthuis, 1949; C. lorentzi lorentzi Roux, 1911; C.
lorentzi aruanus Roux, 1911; C. minor Holthuis, 1996; C. misolicus Holthuis, 1949;
C. monticola Holthuis, 1950; C. murido Holthuis, 1949; C. pallidus Holthuis, 1949;
C. paniaicus Holthuis, 1949; C. papuanus Holthuis, 1949; C. peknyi; Cherax pulcher
Lukhaup, 2015; C. solus Holthuis, 1949.

Etymology. The new species is named after the american freedom fighter Edward
Joseph Snowden. He is honored due to of his extraordinary achievements in defense of
justice, and freedom. The name is used as a noun in apposition.

Ecology. Known only from tributary creeks to the Oinsok River, Sawiat District
in the central part of the Kepala Burung (Vogelkop) Peninsula. The creeks from where
these crayfish have been collected are shallow (20-60 cm) with a moderate flow, the
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water is clear, and has a pH of approx. 6.5. In most of the parts no water plants are
present. The substrate of the creek is rocky, mostly covered with silt, stones and larger
rocks..To improve the knowledge of the distribution of the species more collecting
trips are necessary.

It is also necessary to briefly comment on the possible threats faced by the new
species. As C. snowden sp. n. is collected in large numbers for the global aquarium
trade, as well as for food for the growing local population, the crayfish population will
invariably be adversely impacted. According to local collectors, the populations of the
species have been decreasing in the last few years. Clearly, the continued collectiing of
these crayfish for the trade is not a sustainable practice, and if the popularity of the spe-
cies continues, a conservation management plan will have to be developed, potentially
including a captive breeding program.
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Abstract

Type material of several polychaete species described by Enrique Rioja from Mexican coasts are lost, and
the current status of some species is doubtful. Nereis oligohalina (Rioja, 1946) was described from the Gulf
of Mexico, but it has been considered a junior synonym of N. occidentalis Hartman, 1945, or regarded as a
distinct species with an amphiamerican distribution. On the other hand, V. garwoodi Gonzélez-Escalante
& Salazar-Vallejo, 2003, described from Chetumal Bay, Caribbean coasts, could be confused with V.
oligohalina. In order to clarify these uncertainties, V. oligohalina is redescribed based on specimens from
the Mexican Gulf of Mexico, including a proposed neotype; further, V. garwood is redescribed including
the selection of lectotype and paralectotypes, and N. confusa sp. n. is described with material from the
Gulf of California. A key for the identification of similar species and some comments about speciation in
nereidid polychaetes are also included.
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Introduction

Among the non-marine polychaetes, the family Nereididae de Blainville, 1818 has the
largest number of brackish and freshwater species (61), and 31 out of these species oc-
cur in estuaries and coastal lagoons (Glasby et al. 2009). Of the 40 species of nereidid
species recorded from the Gulf of Mexico (Fauchald and Solis-Weiss 2009), seven are
reported in brackish or freshwater areas, and among the 10 species belonging to Nereis,
only . oligohalina (Rioja, 1946) is reported from estuaries (Glasby et al. 2009).

Enrique Rioja documented extensively the Mexican polychaetes from Pacific or
Atlantic coasts in a series of papers; unfortunately, his material is lost, and most spe-
cies require designation of neotypes (Salazar-Vallejo 1989). Rioja (1946) dealt with
three estuarine nereidids from Veracruz, Mexico; he regarded one as a known spe-
cies, Neantbhes succinea (Leuckart, 1847), and the two others were described as new:
Neanthes oligohalina and Lycastopsis tecolutlensis. The former species is now regarded
as belonging in Alitta, but it differs from the North Sea species (T.F. Villalobos-Guer-
rero, pers. comm.); L. tecolutlensis was regarded as a junior synonym of Namanereis
amboinensis (Pflugfelder, 1933), nowadays a widespread species (Glasby 1999); and
N. oligohalina has been regarded as amphiamerican (Dean 2001), or restricted to At-
lantic coasts (Santos and Lana 2003, Lifero-Arana and Diaz-Diaz 2007). However,
other amphiamerican species have been shown to be restricted to one coast or the
other, often resulting in description of new taxa (e.g. Carrera-Parra and Salazar-Valle-
jo 2011; Ydnez-Rivera and Carrera-Parra 2012). On the other hand, the Caribbean
species N. garwoodi Gonzélez-Escalante & Salazar-Vallejo, 2003 could be confused
with V. oligohalina, and without an updated description of the latter, a synonymy
can be anticipated.

However, Nereis oligohalina and N. garwoodi have morphological differences that
separate them. In this contribution our objectives were first, to redescribe V. oligohali-
na based upon material collected from Veracruz, including topotypes, and to propose
a neotype. Second, to redescribe V. garwood; to clarify some doubtful features in the
original description, and to select lectotype and paralectotypes specimens from the
syntype series. Third, to recognize what has been regarded as N. oligohalina from the
Mexican Pacific as a distinct species and describe it as V. confusa sp. n., based upon
material from the Gulf of California. Further, a key to identify similar Nereis species
and comments about species delimitation are also included.

Material and methods

Specimens studied are deposited in the Reference Collection of El Colegio de la Frontera
Sur, Chetumal (ECOSUR) including ethanol-fixed specimens (ECOSUR-OH), and in
the Polychaetological Collection of the Universidad Auténoma de Nuevo Leén (UANL).

Topotypes of N. oligohalina from Estero Casitas, Nautla were examined, including
additional specimens that were recently collected along the coast of Veracruz, Mexico,
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Gulf of Mexico. Specimens of N. confusa sp. n. from Bahia La Paz and Bahia de Los
Angeles, Gulf of California were found in unidentified material in ECOSUR, now
formally deposited. To assess variation in paragnath morphology, specimens of V.
pelagica Linnaeus from England (ECOSUR P2840), and Pseudonereis sp. from the
Caribbean Sea (ECOSUR P1170), were also examined.

The best preserved specimens were used for designation of type material. Some
specimens were fixed and preserved in 96% ethanol directly, otherwise the specimens
were fixed with formalin and later preserved in 70% ethanol.

For analysis of variation, type materials and a number of non-type specimens for
each species were measured. Total body length (TL), length up to chaetiger 3 (L,)
or 10 (L)), width at same chaetigers (W, and W), number of chaetigers (nC), and
length of longest tentacular cirrus (rTC) were measured with a millimeter rule under
the stereomicroscope. TL was measured from palp tips to the end of the pygidium,
W, and W, were measured excluding parapodia. Also, paragnath numbers in all areas
were counted; if the pharynx was not everted, a ventral dissection was made, and areas
VII-VIII were described as if the pharynx was exposed. With these results simple de-
scriptive statistics (mean, range and standard deviation) were performed. As different
fixation methods were used, a Mann-Whitney U-test was used for evaluating if there
were significant differences in body measures as a result of fixation method.

For the microscopical observation of parapodial features and chaetae, right-side
parapodia along body were removed and mounted in semi-permanent slides; the pho-
tographs were made with a digital camera, and distal-view drawings of parapodia were
included to depict spatial disposition of ligules and chaetae. Descriptions of pigmen-
tation patterns were included, because they are consistent and useful for recognizing
the three species; other authors have noted their utility for identifying cryptic nereidid
species (Read 2007, Glasby et al. 2013).

Bakken and Wilson’s (2005) terminology was followed for describing parapodia,
and Bakken et al. (2009) for paragnaths. Parapodia from both atokes and epitokes (if
available) were illustrated to show parapodial changes along the body. For determining
dorsal cirri length and position of attachment, we considered the beginning of the dor-
sal or notopodial ligule to be approximately at the same vertical position of attachment
as the ventral cirri; therefore, the relative length of dorsal cirrus was measured from
that position toward the distal end of dorsal or notopodial ligule. The dorsal cirrus was
considered basally attached if placed at, or near such a position, or medially attached if
it was displaced more distally from that position.

Also, the reach of the dorsal cirrus and its relative length in respect of the dorsal
or notopodial ligules were considered as separate attributes. For determining the reach
of the dorsal cirrus, the tips of the both dorsal cirrus and dorsal or notopodial ligules
were taken into account; if the dorsal cirrus tip extended beyond the tip of the dorsal
or notopodial ligule, then we report “dorsal cirrus extended beyond dorsal/notopodial
ligule” rather than “dorsal cirrus longer than dorsal/notopodial ligule”. On the con-
trary, if dorsal cirrus is shorter or not exceeding the dorsal or notopodial ligules, then
we report “dorsal cirrus not extended beyond dorsal/notopodial ligule”. In the species
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herein treated, length of dorsal cirri and length of dorsal or notopodial ligules were
generally subequal, and the dorsal cirri change their attachment along the body, but
not their length necessarily.

For the designation of lectotype and neotype, the International Code of Zoologi-
cal Nomenclature (ICZN 1999) was followed. The designation of a neotype for V.
oligohalina follows Article 75, and the designation of a lectotype for V. garwood; fol-
lows Article 74 (ICZN 1999). The non-formal term ‘paraneotypes’ is used for figured
topotypic specimens (Evenhuis 2008), and their utility has been pointed out elsewhere
(Salazar-Vallejo 2011, Sendall and Salazar-Vallejo 2013).

Results

Family Nereididae de Blainville, 1818
Genus Nereis Linnaeus, 1758

Typespecies. Nereis pelagicaLinnaeus, 1758, by subsequent designation (Hartman 1948:63).
Remarks. Linnacus (1758:654) listed five species under Nereis: N. lacustris (now
Stylaria lacustris, an oligochaete), V. caerulea (questionable after Hartman 1959:254),
N. gigantea (after Hartman 1959:259, same as Hermodice carunculata (Pallas, 1766),
rendering ita nomen oblitum because it would have priority over Pallas’ name), V. pelagica,
and N. noctiluca. Further, it was Hartman (1948:63) who fixed the type species, and
therefore this should be regarded as a subsequent designation (ICZN 1999, Art. 69.1),
in contrast to Bakken and Wilson (2005) who regarded it as an original designation.
Although the species described here have more attributes than those included in
the current diagnosis of the genus (Bakken and Wilson 2005), the generic diagnosis
was not modified because it first requires a redescription of the type-species, and a
phylogenetic analysis with subsequent delimitation of the genus. Among the tradi-
tionally used features for descriptions and delimitation of Nereis species are some that
are highly variable, especially paragnath number. Bakken et al. (2009) made a useful
revision of paragnath morphology and introduced new terminology to standardize de-
scriptions. In addition to conical paragnaths, the species described here present other
types of paragnaths that are not currently included in the diagnosis of the genus. Coni-
cal paragnaths are pointed to various degrees, being more acute in the maxillary ring,
especially on area II. The pyramidal paragnaths in V. oligohalina and N. garwoodi have
quadrilateral bases but they can also be polygonal, having more defined surfaces in the
latter species. Further, N. confusa sp. n. apparently has smooth bars on area IV, but a
closer inspection confirms that this is an artifact because the bars are formed by lateral
and basal fusions of some small conical paragnaths (Fig. 6H); these modified struc-
tures were regarded as melted paragnaths (Bakken et al. 2009). However, Glasby et al.
(2011) suggested limiting use of the term for conical paragnaths mounted on a plate-
like basement as occurs in Neanthes pachychaeta (Fauvel, 1918), and Villalobos-Guer-
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rero and Carrera-Parra (2015) found paragnaths on a soft basement in A. acutifolia
(Ehlers, 1901). Because neither a basement is present in V. confusa sp. n., we suggest
the term ‘merged’ for paragnaths fused at the base but without formation of a plate.

In his revision of Pseudonereis Kinberg, 1865, Bakken (2007) introduced the term
‘P-bar’, which was later defined by Bakken et al. (2009) as “small bars having a pro-
truding apex in one end of the bar”; and they can appear in areas II, III, IV and VII-
VIII, often accompanied by conical paragnaths. The monophyly of Pseudonereis was
supported by, among other characters, the presence of both P-bars and paragnaths
in comb-like rows (Bakken 2007). The Nereis species studied herein have two main
rows, each one with other two sub-rows; the anterior-most sub-rows are often aligned
horizontally, while the posterior-most ones form a jagged line. The anterior-most rows
have P-bars alternating with conical or pyramidal paragnaths in a similar way as in
Pseudonereis (Fig. 6D—F), which has been also reported for Alizza (Villalobos-Guerrero
and Carrera-Parra 2015). Therefore, P-bars are not an exclusive feature of Pseudonereis
as Bakken et al. (2009) concluded.

The neuropodial postchaetal lobe has been considered absent for Nereis species in
recent phylogenetic analyses (Bakken and Wilson 2005, Santos et al. 2005). Neverthe-
less some authors indicate its presence; Read (1980) for V. ovarius (Read), Santos and
Lana (2003) for N. pseudomoniliformis (Santos and Lana), Chambers and Garwood
(1992) for N. pelagica (and corroborated by us), and Darbyshire (2014) for N. eugeniae
(Kinberg, 1865). Also, the three species herein described have postchaetal lobes shorter
or subequal than neuroacicular ligules, and in epitoke specimens these lobes carry nata-
tory lamellae; therefore, we considered postchaetal lobes as present in Nereis.

Reproductive nereidids or epitokes can have two or three different regions; parapo-
dial cirri and the pygidium are transformed is especially relevant for chemorreception,
parapodial lobes or ligules are expanded and chaetae replaced for swimming (Herpin
1925, Boilly-Marer 1972). Charrier (1920) studied muscular tissue transformation
associated with epitoky in the commensal species Nereis fucata (Savigny in Lamarck,
1818) (currently belonging to Neanthes Kinberg). He observed that parapodial cirri
vary in some features as the length relative to corresponding ligules, the modifications
of attachment and the displacement along the body; in fact, the attachment site of
dorsal cirrus often show a distal displacement along notopodial ligules.

Nereis oligohalina (Rioja, 1946)
Figures 1, 2, 6A, D, J-L, O, Q

Neanthes oligohalina Rioja 1946: 207-210, pl. 1, figs 3-6, pl. 2, figs 13-19; 1947: 529,
531; 1960: 295.
Nereis oligohalina Hartman 1951: 46; 1954: 414.

Type material. Veracruz, Mexico. Neotype ECOSUR 0172 and paraneotypes ECO-
SUR 0173 (5), mouth of Actopan River (19°25'2.95"N, 96°19'32.28"W), Chacha-
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lacas Sandbar, Gulf of Mexico, 1 m depth, on Crassostrea virginica reef, fine sediment,
April 10 2012, Coll. V.M. Conde-Vela, A.E. Te-Gémez.

Additional material. Veracruz, Mexico. ECOSUR P2826 (15), and ECOSUR
P2827 (37), Mouth of Actopan River (19°25'2.95"N, 96°19'32.28"W), Chachalacas
Sandbar, Gulf of Mexico, 1 m depth, on Crassostrea virginica reef, fine sediment, April
10 2012, Coll. C. Licona-Rosado, V.M. Conde-Vela, A.E. Te-Gémez. ECOSUR
P2828 (1) Laguna de Alvarado, St. 8 (18°45'20.34"N, 95°46'29.04"W), December
6 2012, in rocks, Coll. .M. Aguilar-Camacho. ECOSUR-OH-P0760 (23), Las Bar-
rillas, St. 4 (18°11'20.15"N, 94°35'56.97"W), December 5 2012, on C. virginica
culture, Coll. J. Cruz-Terré6n. ECOSUR-OH-P0761 (15), Laguna Grande, Mand-
inga, St. 28 (19°1'54.96"N, 96°4'8.10"W), December 10 2012, on oyster, 11.41%o,
27.24 °C, Coll. T.E. Villalobos-Guerrero, MA. Tovar-Herndndez, ].M. Aguilar-Ca-
macho. ECOSUR-OH-P0762 (3), Laguna Grande, Mandinga, St. 26 (19°2'20.64”
N 96°4'24.24"W), December 10 2012, on mangrove and oyster, 10.74 %o, 26.63
°C, Coll. ].M. Aguilar-Camacho, T.F.Villalobos-Guerrero. UANL-3918 (6), Estero
Casitas, Nautla, March 25 1990, Coll. A. Contreras-Arquieta.

Neotype locality. Mouth of Actopan River (19°25'2.95"N, 96°19'32.28"W),
Gulf of Mexico, in C. virginica (Gmelin) reef, in muddy sediment, 1 m depth.

Description. Neotype complete (ECOSUR 0172), atokous female. Body taper-
ing, 38 mm long, 2.1 mm wide, 74 chaetigers, filled with oocytes. Body yellowish, red-
dish brown pigmentation present dorsally on first quarter of body, discoloring towards
midbody chaetigers; lateral oblique pale lines along chaetigers 1-9 (Fig. 1A), replaced
by fingerprint-like lines from chaetiger 10 (Fig. 6L), anterior margin of segments with
thin transverse band (Fig. 1A). Prostomium with pigmentation reddish brown along
inner half of palps and around eyes; two broad hourglass-shaped lines extending from
antennae towards eyes, separated by a thin pale line and two oval patches, one on each
side of darker areas (Fig. 1A). Peristomium pigmented, pale lines present (Fig. 1A).

Prostomium 1.5 times longer than wide; antennae cirriform, slightly passing palps;
eyes subequal, black, in trapezoidal arrangement (Fig. 1A). Peristomium three times
longer than first chaetiger; tentacular cirri with short ceratophores; dorsal cirri longer
than ventral ones, longest posterodorsal cirri reaching chaetiger 6 (Fig. 1A).

Pharynx dissected; jaws light brown with 11 rounded teeth, extending to base
(Fig. 1G). Maxillary ring: I = 12 cones in triangle, II = 32—31 cones in arc, III = 50
cones in an ellipse, IV = 34-32 cones in arc. Oral ring: V = 1 cone, VI = 4—4 pyramids
in diamond, VII-VIII = 42 in two irregular rows, P-bars alternating with small pyra-
mids in anterior-most row, similar-sized pyramids alternating in posterior-most row
(in everted pharynx).

Parapodial cirri pattern: Dorsal cirri longer than upper dorsal ligules throughout
body; basally inserted on anterior region, displaced medially on midbody and poste-
rior chaetigers. Ventral cirri shorter than neuropodial ligules throughout body, longer
in few anterior chaetigers, basally inserted on anterior region, progressively distant

throughout body.
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Figure 1. Nereis oligohalina. Neotype female A-G (ECOSUR 0172); paraneotypes H-O (ECOSUR

0173). A Anterior end, dorsal view B Posterior end, dorsal view € Parapodium 2, anterior view D Para-

podium 10, anterior view E Parapodium 46, anterior view F Parapodium 64, anterior view G Left jaw,
dorsal view H Supra-acicular homogomph spiniger, parapodium 40 I Sub-acicular heterogomph spiniger,
from same J Supra-acicular homogomph spiniger, from same K Notopodial homogomph falciger, from
same L Supra-acicular heterogomph falciger, parapodium 28 M Sub-acicular heterogomph falciger, from
same N Notopodial homogomph spiniger, parapodium 40 O Sub-acicular heterogomph spiniger, from
same. Scale bars: 1 mm (A); 0.3 mm (B, G); 50 Km (C); 0.1 mm (D-F); 10 Xm (H-M); 30 Xm (N, O).
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First two chaetigers uniramous, remaining ones biramous. Uniramous parapo-
dia (Fig. 1C) with dorsal cirri basal, slightly longer than dorsal ligules. Dorsal ligules
digitate; neuroacicular ligules subconical, subequal to dorsal ones; neuropodial ventral
ligules digitate, slightly longer and basally twice as broad as dorsal ones. Ventral cirri
slightly shorter than neuropodial ventral ligules; both dorsal and ventral cirri with
similar width.

In anterior parapodia (Fig. 1D), dorsal cirri medial, slightly longer than notopo-
dial dorsal ligules, extending beyond their tips. Notopodial dorsal ligules subconical;
subequal to ventral ones; notopodial ventral ligules globose, notoacicular papillae con-
spicuous. Neuroacicular ligules globose, postchaetal lobes rounded, slightly shorter
than neuroacicular ligules; neuropodial ventral ligules digitate, slightly shorter than
neuroacicular ones. Ventral cirri shorter than neuropodial ligules; both dorsal and ven-
tral cirri with similar widch.

In middle and posterior parapodia (Fig. 1E, F), dorsal cirri medial, slightly shorter
than notopodial dorsal ligules. Notopodial dorsal and ventral ligules subequal, sub-
conical, longer than wide, notoacicular papillae conspicuous in middle parapodia only.
Neuroacicular ligules subconical, wider than long, postchaetal lobes rounded, about
half as long as neuroacicular ligules; neuropodial ventral ligules digitate, 3—4 times
longer than wide, medially attached to neuroacicular ligules, 2-3 times longer than
them. Ventral cirri half as long or one-third as long as neuropodial ventral ligules;
dorsal and ventral cirri with similar width. Glandular masses slightly conspicuous on
ligules in posterior parapodia (Figs 1F, 6QQ).

In anterior and midbody parapodia notochaetae homogomph spinigers; neuro-
chaetae homogomph spinigers and heterogomph falcigers in supra-acicular fascicles,
heterogomph spinigers and falcigers in sub-acicular fascicles. In posterior parapodia,
notochaetae homogomph spinigers and falcigers; neurochaetae as in anterior parapo-
dia. Chaetae decreasing rapidly in number toward posterior end.

Notopodial homogomph spinigers pectinate (i.e. blade narrow with parallel teeth),
teeth decreasing distally (Fig. 1N). Notopodial homogomph falcigers with sigmoidal
blade, pectinate, distal tooth recurved, fused to blade (Fig. 1K). Neuropodial homogo-
mph spinigers pectinate (Fig. 1H) or basally serrated (i.e. blade small with coarse teeth)
(Fig. 1]), heterogomph spinigers pectinate (Fig. 1I); spinigers of similar size, teeth
decreasing in size distally (Fig. 1N, O). Neuropodial heterogomph falcigers pectinate,
distal tooth recurved, fused to blade, supra-acicular falcigers slightly broader than sub-
acicular ones (Fig. 1L, M).

Pygidium not modified; anal cirri cirriform, as long as last 56 chaetigers (Fig. 1B).

Epitokes. Male fully transformed (ECOSUR-OH-P0761) complete; body taper-
ing, 9 mm long, 0.9 mm wide, 57 chaetigers. Partially transformed male (ECOSUR
P2827) complete; body tapering, 38 mm long, 2.1 mm wide, 57 chaetigers. Partially
transformed female (ECOSUR P2827) complete; body tapering, 20 mm long, 1.6 mm
width, 55 chaetigers. All with body yellowish with brown pigmentation present dorsally
on first quarter of body, discoloring towards midbody chaetigers; faint lateral lines (Fig.
2A, D, E). Prostomium with pigmentation as in atokes, but less intense (Fig. 2B).



Redescriptions of Nereis oligohalina (Rioja, 1946) and N. garwoodi... 23

Prostomium longer than wide; antennae cirriform, slightly wider than those present
in atokous female, as long as palps; eyes subequal, two (Fig. 2D) or three times (Fig.
2B) larger than antennal basal width, black, in trapezoidal arrangement (Fig. 2B, D).

Peristomium twice as long as first chaetiger, slightly pigmented; tentacular cirri
present; dorsal tentacular cirri longer than ventral ones, posterodorsal ones reaching to
chaetiger 10 (Fig. 2B, D).

Fully transformed male with pharynx everted, jaws amber with 10 teeth, inner
edge toothed throughout. Maxillary ring: I = 8 cones in triangle, II = 30-32 cones in
arc, III: 40 cones in rectangle, IV: 28-28 pointed cones in arc. Oral ring: V = 1 cone,
VI: 4—4 pyramids in diamond, VII-VIIIL: 46 in two irregular rows, pyramids alternat-
ing with small cones in most-anterior row, pyramids with similar size alternating in
MmOoSt-posterior row.

Male body divided into two regions (Fig. 2A). Pre-natatory region includes
chaetigers 1-16, natatory region from chaetiger 17 to end of body. Partially trans-
formed female divided into two inconspicuous regions, parapodial lamellae visible
from chaetiger 24.

Parapodial cirri pattern: Anterior parapodia with dorsal cirri modified in chaetigers
1-7 in males, 1-5 in females; ventral cirri modified in chaetigers 1-5 in males, 1-4
in females; modification attenuated in females. Dorsal cirri subequal to upper dor-
sal ligules in anterior chaetigers, slightly longer throughout body; basally inserted in
anterior-most region, displaced medially toward end of body. Ventral cirri shorter than
neuropodial ventral ligules in unmodified chaetigers, subequal in modified region; ba-
sally inserted in anterior region, barely displacing ventrally throughout body.

Chaetigers 1-2 uniramous (Fig. 2F); modified dorsal cirri basal, subpyriform (i.e.
basally broad, medially broader, distally narrow), slightly longer than dorsal ligules.
Dorsal and neuropodial ventral ligule subequal, subconical. Neuroacicular ligule sub-
conical, much shorter than ventral one; postchaetal lobes rounded. Modified ventral
cirri subpyriform, subequal to neuropodial ventral ligule; both dorsal and ventral cirri
with similar width.

Chaetigers 37 in males (Fig. 2G) and 3-5 in females, with slightly modified bi-
ramous parapodia. Modified dorsal cirri medial, cattail-like (i.e. basal section broad,
long; cirrostyle markedly narrower), slightly longer than notopodial dorsal ligules, ex-
tending beyond them; basal section 2-3 longer than distal one. Notopodial dorsal
ligules subconical, subequal to notopodial ventral one; notopodial ventral ligule sub-
conical, notoacicular papilla conspicuous. Neuroacicular ligule subconical, postchaetal
lobe rounded, shorter than neuroacicular ligule; neuropodial ventral ligule digitate,
as long as neuroacicular one (Fig. 2G). Modified ventral cirri cattail-like, subulate
in chaetigers 67 in males and 5 in females, shorter than neuropodial ventral ligules;
modified dorsal and ventral cirrus with similar widtch.

Chaetigers 8—16 in males and 6-23 in females with parapodial proportions as in
atokes, but with more acute ligules (Fig. 2H).

Remaining parapodia biramous, modified (Fig. 21, ], L, M). Dorsal cirri medial,
subulate, ventral margins sinuate in males only, longer than notopodial ligules; ba-
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Figure 2. Nereis oligohalina. Non-type male A-C, F-J, N (ECOSUR-OH-P0761); non-type partially
transformed male D, L-M (ECOSUR P2827); non-type partially transformed female E, K (ECOSUR
P2827). A Whole specimen, dorsal view B Anterior end, dorsal view € Posterior end, dorsal view D, E An-
terior ends, dorsal view F Parapodium 1, anterior view G Parapodium 6, anterior view H Parapodium 10,
frontal view I Parapodium 18, anterior view ] Parapodium 31, anterior view K Parapodium 10, anterior
view L Parapodium 24, anterior view M Parapodium 52, anterior view N Sesquigomph natatory chaetae,

parapodium 31. Scale bars: 1 mm (A, D=E); 0.5 mm (B); 0.2 mm (C); 0.1 mm (F-M); 10 Xm (N).
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sal lamellae small, smallest in females, progressively smaller toward posterior region.
Notopodial dorsal and ventral ligules subequal, subconical, notoacicular papillae con-
spicuous; ventral ligules with lamellae without projections along ventral margins. Neu-
roacicular ligules subconical, subequal to notopodial ventral ones; postchaetal lobes
developing into flabellate lamellae, increasing in size posteriorly, decreasing in posteri-
or-most chaetigers, some with slight projections in dorsal or ventral edge; neuropodial
ventral ligules digitate, medially attached to neuroacicular ones. Ventral cirri subulate,
subequal to neuroacicular ligules, with two basal lamellae of different sizes; dorsal cirri
wider than ventral ones.

Prenatatory region with noto- and neurochaeta as in atokes, homogomph falcigers
not observed, blades missing in most chaetae, number progressively reduced. In nata-
tory region, noto- and neurochaetae sesquigomph chaetae with finely serrated, paddle-
like blades (Fig. 2N).

In fully transformed males pygidium with anus surrounded by rosette of papillae
(Fig. 2C); anal cirri sinuous, as long as last 5-6 chaetigers (Fig. 2C).

Transformation in females discrete; small lamellae on base of dorsal cirri, neuroacicu-
lar ligules and ventral cirri (Fig. 2K); size of lamellae increasing toward posterior end and
becoming inconspicuous in far posterior chaetigers; other features as in atokous female.

Variation. The results of the analysis of body variation and paragnath numbers
are summarized in Tables 1 and 2. The effect of fixation techniques on the shape of
specimens have been recently evaluated by Oliveira et al. (2010) for Laeonereis acuta
(Treadwell, 1923). The authors concluded that techniques of fixation can influence
the shape and body proportions, especially if specimens were not previously relaxed,
leading to erroneous identifications.

In the case of V. oligohalina, fixation with 96% ethanol clearly affected the anterior
portion of specimens with strong contraction of first segments, hence the tentacular
cirri can reach more posterior chaetigers but without modifying their lengths, reaching
up to chaetiger 14 (Table 1). Differences are not significant for L, ), W, and W, (P =
>0.05), but significant for L, and rTC (P = <0.001, P = <0.0001). Maximum rTC for
formalin specimens was preferred for the identification key because the data were less
variable (Table 1). Nevertheless, these differences would not cause misidentification,
because parapodial topology is not affected appreciably. Also pigmentation is very use-
ful for recognizing the species.

In the maxillary ring, area I showed the least variation (Fig. 6]), and in oral ring
areas V and VI rarely vary in one paragnath only (Fig. 6K), such that these areas can
be regarded as the most stable ones. The fingerprint-like pattern starts in chaetigers
10-11 (Fig. 6L); it is size-independent, but in smaller specimens this pattern is faint;
however, as shown below it is absent in the two other species. The divergence between
parapodial rami reported by Rioja (1946) is evident in posterior chaetigers but only in
some specimens, forming a furrow (Fig. 60). Glandular masses appear more visible
and also on neuropodial ligules (Fig. 6Q); perhaps these glands fade in specimens fixed
with formalin, such as the type material. In mature specimens, the natatory region
starts in chaetiger 15—17 in males, and 2425 in females.
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Table 1. Ranges, means and standard deviation of some body measures in three Nereis species (TL: total
length, L, and L, length at chaetiger 3 and 10, respectively; W, and W, width at chaetiger 3 and 10,
respectively; nC: number of chaetigers; rTC: reach of largest tentacular cirrus; SD: standard deviation).

Nereis oligohalina TL L, L, W, W, nC TC
Minimum | 10.0 1.1 1.6 0.6 06 | 550 | 4
Formalin - '\povimum | 40.0 3.0 6.3 22 19 | 800 | 7
s Mean 248 23 3.8 1.6 14 | 669 | 57
SD 9.3 0.5 13 0.5 04 | 78 | 09
Minimum 9.0 0.6 1.5 0.7 0.6 57.0 5
Ethanol My ium | 360 3.0 6.5 22 20 | 780 | 14
ey Mean 204 15 35 14 | 13| 670 | 93
SD 9.3 0.6 13 0.5 05 | 88 | 25
N. garwoodi TL L, L, W, W, nC TC
Minimum 9.0 0.7 2.4 1.0 0.8 46.0 6
Formalin Myeimum | 36.0 3.0 6.9 2.0 21 | 960 | 13
(he33) | Mean 2.1 1.8 3.8 1.5 15 | 727 | 93
SD 9.4 0.5 1.0 0.3 03 | 118 | 15
N. confusa sp. n. TL L, L, LA W, nC rTC
Minimum | 13.0 1.4 2.6 1.0 09 | 660 | 4
Formalin- I'\rovimum | 35.0 25 5.8 1.9 17 | 89 7
0 Mean 245 1.8 40 15 13 | 786 | 53
SD 6.6 0.4 0.9 03 03 | 60 | 09

Remarks. Nereis oligohalina (Rioja, 1946) is considered as a widespread species and
even amphiamerican, but this stems from taxonomic confusion and the lack of type
material. Designation of a neotype for N. oligohalina was considered necessary because
there are no type specimens and being a problematic species, there must be an objective
definition for it ICZN 1999, Art. 75.1). Consequently, a neotype has been selected,
described and illustrated (ICZN 1999, Art. 75.3.3); this neotype fits the original descrip-
tion by Rioja (1946) (ICZN 1999 Art. 75.3.5). Because Rioja did not designate holo-
type, his material became syntypes and the species had two type localities (ICZN 1999
Art. 73.2.3, 76.1): Estero de Larios, Tecolutla, and El Cocal, Estero Casitas, both in
Veracruz, Mexico. Although topotypic specimens from Estero Casitas are available, they
are in poor condition, and therefore better specimens collected from nearby Actopan
River were preferred once they were shown to conform to the same species (ICZN 1999,
Recomm. 75A). The proposed neotype was collected in a similar environment and on
oysters, as the original specimens (ICZN 1999, Art. 75.3.6); but the neotype locality is
modified accordingly (ICZN 1999, Art. 76.3). The neotype was deposited in ECOSUR
(ICZN 1999, Art. 75.3.7), including ‘parancotypes’ and part of the additional material.

Neanthes oligohalina Rioja, 1946 was correctly transferred to Nereis by Hartman
(1951) because there are notopodial homogomph falcigers in posterior chaetigers. Hart-
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man (1951, 1954) suggested that V. oligohalina was ‘inseparable’ from N. pelagica occiden-
talis Hartman, 1945, but not synonymized. Salazar-Vallejo (1989) noted that although
Rioja clearly recognized the presence of notopodial homogomph falcigers, he maintained
the species under Neanthes, even in later publications (Rioja 1947, 1960, 1962).

The first synonymy involving these species was made by Pettibone (1956); she con-
sidered V. p. occidentalis different from N. pelagica and raised it to species level as Nereis
(Nereis) occidentalis Hartman. Also, she regarded Neanthes oligohalina as a junior syno-
nym of N. occidentalis being regarded as a variety. The detailed description provided
by Pettibone allowed us to recognize differences in comparison to the Laguna Madre,
Texas specimens. She recognized slight but important differences among these variants,
mainly in paragnath number in areas V and VI; adding the relative size of neuropodial
ligules in middle and posterior chaetigers. In the same work, she determined that Nereis
largoensis Treadwell, 1931 was a junior synonym of N. pelagica, and that other material
identified as N. largoensis based upon material examined by Treadwell corresponds to
N. occidentalis (Pettibone 1956). We follow, however, Gonzilez-Escalante and Salazar-
Vallejo (2003), who concluded that these three species are not synonyms.

Nereis oligohalina differs from N. occidentalis in some diagnostic features. In .
oligohalina there are 8—15 paragnaths on area I and 1-2 on area V, whereas in V. oc-
cidentalis there are 2—-3 paragnaths on area I and no paragnaths on area V. Further,
in N. oligohalina neuropodial ventral ligules are 2—3 times longer than neuroacicular
ligules, but in N. occidentalis neuropodial ventral ligules from posterior chaetigers are
shorter than neuroacicular ones. Regarding chaetae, and as an additional difference, in
N. oligohalina the notopodial homogomph falciger has the distal tooth less developed
than in V. occidentalis.

Another synonymy was made by Day (1973), who regarded N. pelagica occidenta-
lis Hartman and N. occidentalis fide McCloskey as junior synonyms of Nereis falsa de
Quatrefages, 1865; however, in the list of synonyms of these two species he did not
include Pettibone (1956), therefore V. oligohalina was not considered by him. Nereis
Jalsa, has a rather complex or confusing delineation; according to Fauvel (1923) it
differs from similar species by having different numbers of paragnaths in areas I and
V, and different proportions in parapodial ligules. In fact, N. falsa is another species
regarded as widely distributed and requires a critical revision and we could anticipate
a restriction of its distribution to the Mediterranean region because its type locality is
the Black Sea.

On the other hand, N. oligohalina has been recorded along American Atlantic
coasts from northeastern Brazil, chiefly in ecological (community assemblages on
Spartina alterniflora and mangroves), or population studies (secondary production and
population dynamics), as well as part of taxonomic or genetic studies (Amaral et al.
2012). A detailed record was made by Santos and Lana (2003); unfortunately, a com-
mentary and one plate was based upon specimens collected in Todos Los Santos Bay,
and indicated that their material agrees with the original description regarding neu-
ropodial ventral ligules in posterior parapodia, and the feature was less developed in
specimens from other localities but were regarded as the same because the prostomial
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pigmentation and paragnath number remained constant (Santos and Lana 2003). Lana
et al. (2006) however, considered their previous record as a probable misidentification
requiring a revision. Linero-Arana and Diaz (2007) recorded N. oligohalina from Ven-
ezuela in La Restinga Lagoon, Margarita Island, associated with Crassostrea rhizophorae
(Guilding), and recognized that their specimens resembled Brazilian ones and differed
from those described by Rioja, mainly in parapodial morphology. These two publica-
tions pointed out the need for a revisionary work, recognizing N. oligohalina as valid
species, but that their specimens were probably not the same as those described from
Mexico because of parapodial features; at least the specimens from South America were
regarded as a different species that should be clarified elsewhere.

Records of V. oligohalina from the Eastern Tropical Pacific (Berkeley and Berkeley
1958, 1960) belong to a new species described below.

Habitat. The species is associated with red mangrove Rhizophora mangle and with
oysters. It has been found in Gulf of Mexico estuaries, including Tecolutla, Casitas-
Nautla and Actopan (these estuaries have sand bars in their respective mouth rivers),
and from coastal lagoons such as Mandinga and La Mancha. These systems have direct
connection with the sea, some with seasonal closure of their mouths, with polyhaline
to mesohaline waters (Lara-Dominguez et al. 2011).

The neotype and associated specimens were found in Crassostrea virginica (Gme-
lin) reef, in the Actopan river mouth. The specimens studied by Rioja (1946) from
the Tecolutla estuary were found on mangrove roots covered by cirripedians, whereas
specimens from the Casitas-Nautla estuary were collected between oysters (possibly C.
virginica) and mytilids as Ischadium recurvum (Rafinesque) (reported as Mytilus recur-
vatus (sic) by Rioja); as Rioja indicated, N. oligohalina specimens cohabit with an Alitta
species in the Actopan river mouth. This species has been reported as N. occidentalis
Hartman, together with Polydora websteri Hartman, as epifauna of C. virginica (Ruiz-
Guerrero and Lépez-Portillo Guzmdn 2006), and on Rhizophora mangle roots (Ruiz
and Lépez-Portillo 2014), from La Mancha.

Distribution. Restricted to the southwestern Gulf of Mexico.

Nereis garwoodi Gonzilez-Escalante & Salazar-Vallejo, 2003
Figures 3, 4, 6B, E, M, I, R

Nereis garwoodi Gonzilez-Escalante and Salazar-Vallejo 2003: 156-160, figs la-k,
2a-h.

Type material. Quintana Roo, Mexico. Lectotype ECOSUR 0065 and paralecto-
types ECOSUR 0066 (7), Chetumal (18°29'38.88"N, 88°17'22.89"W), Chetumal
Bay, 1 m depth, in calcareous sedimentary rocks, mixed bottom, September 24 1999,
Coll. L.E. Gonzdlez-Escalante, S.I. Salazar-Vallejo.

Additional material. Chetumal Bay, Quintana Roo, Mexico. ECOSUR 12829
(3), Alacranes (18°34'28.51"N, 88°14'24.21"W), May 1 1999, Coll. LEGE, SISV.
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ECOSUR P2830 (14), Chetumal, May 3 1999, Coll. LEGE, SISV. ECOSUR P2831
(29), Chetumal, 21 May 1999, Coll. LEGE, SISV. ECOSUR P2832 (17), Alacranes
(18°34'28.51"N, 88°14'24.21"W), May 21 1999, Coll. LEGE, SISV. ECOSUR
P2833 (2), Luis Echeverria (18°39'04”N 88°12'07”W), May 21 1999, Coll. LEGE,
SISV. ECOSUR P2834 (28), Chetumal (18°29'38.88"N, 88°17'22.89"W), June
30 1999, Coll. LEGE, SISV. ECOSUR P2835 (9), Chetumal (18°29'38.88"N,
88°17'22.89"W), August 27 1999, Coll. LEGE, SISV.

Type locality. Chetumal Bay, Mexico, Caribbean Sea, on rocks in mixed bottoms,
1 m depth.

Description. Lectotype complete (ECOSUR 0065), atokous female, damaged
with incisions at level of chaetigers 1, 15, and 30. Body tapering, 36 mm long, 1.7 mm
wide, 95 chaetigers. Body pale, pigmentation faint, brown rectangle present dorsally
on middle of anterior chaetigers, striated, discoloring toward end of body, lateral pale
lines in anterior chaetigers only, oocytes present. Prostomium with brown pigment
along inner margins of palps, two lines extending from antennae toward anterior pair
of eyes separated by a longitudinal pale area, and two oval lateral patches; peristomium
slightly pigmented, pale lines present (Fig. 3A).

Prostomium 1.5 times longer than wide; antenna cirriform, slightly passing palps;
eyes subequal, black, in a rectangle (Fig. 3A). Peristomium twice longer than first
chaetiger; tentacular cirri with short ceratophores, left cirri broken; dorsal longer than
ventral ones, posterodorsal ones reaching chaetiger 12 (Fig. 3A).

Pharynx everted, jaws pale brown with 13 rounded teeth, extending to base (Fig.
3I). Maxillary ring: I = 15 pyramids in diamond, II = 31-31 pyramids and cones in
arc, III = 44 cones in an ellipse, IV = 35-35 pyramids in arc (Fig. 3A). Oral ring: V =
1 cone, VI = 4—4 pyramids in diamond, VII-VIII = 42 in two irregular rows, P-bars
alternating with small pyramids in anterior-most row, pyramids and cones with similar
size alternating in posterior-most row.

Parapodial cirri pattern: Dorsal cirri longer than upper dorsal ligules throughout
body; basally inserted on anterior region, displaced medially in midbody region, be-
comes subdistal in posterior chaetigers. Ventral cirri longer than neuropodial ligules in
a few anterior chaetigers, progressively reduced throughout body; basally inserted on
anterior region, barely migrating ventrally throughout body.

First two chaetigers uniramous, remaining ones biramous. In uniramous parapodia
(Fig. 3D), dorsal cirri basal, slightly longer than notopodial ligules. Dorsal and neuro-
podial ventral ligules subequal, digitate, three times longer than neuroacicular ligules;
neuroacicular ligules subconical, postchaetal lobes rounded. Ventral cirri subequal to
neuropodial ventral ligules; both dorsal and ventral cirri with similar length and width.

In anterior parapodia (Fig. 3E), dorsal cirri medial, longer than notopodial ligules,
extending beyond them. Notopodial dorsal ligules subconical, slightly longer than
ventral ones; notopodial ventral ligules subconical, slightly longer than neuroacicular
ligules, notoacicular papillae very conspicuous. Neuroacicular ligules subconical, sub-
equal to ventral ones, postchaetal lobes rounded, slightly shorter than neuroacicular
ligules; neuropodial ventral ligules digitate, basally attached to neuroacicular ligules.
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Ventral cirri shorter than neuropodial ventral ligules; dorsal cirri twice wider than
ventral ones.

In middle parapodia (Fig. 3F), dorsal cirri medial, as long as notopodial ligules,
extending beyond them. Notopodial dorsal and ventral ligules subequal, subconical,
notoacicular papillae inconspicuous. Neuroacicular ligules subconical, slightly shorter
than remaining ones, postchaetal lobes rounded, shorter than neuroacicular ligules;
neuropodial ventral ligules digitate, basally attached to neuroacicular ones. Ventral
cirri half as long as neuropodial ligule; both dorsal and ventral cirri with similar width.

In posterior parapodia (Figs 3G, H), dorsal cirri medial, slightly longer than no-
topodial ligule. Notopodial dorsal ligules become broad, longer than ventral ones;
notopodial ventral ligules become large, 2-3 times longer than neuroacicular ligules,
notoacicular papilla inconspicuous. Neuroacicular ligules subconical, half as long as
neuropodial ventral ones, postchaetal lobes inconspicuous; neuropodial ventral ligules
digitate, basally attached to neuroacicular ligules. Ventral cirri up to half as long as
neuropodial ligule; dorsal and ventral cirri with similar width. Glandular masses con-
spicuous on notopodial ligules.

In anterior and midbody parapodia, notochaetac homogomph spinigers; neuro-
chaetae homogomph spinigers and heterogomph falcigers in supra-acicular fascicles,
heterogomph spinigers and falcigers in sub-acicular fascicles. In posterior parapodia,
notochaetae homogomph spinigers and falcigers; neurochaetae as in anterior parapo-
dia. Number of chaetae decreasing toward posterior end.

Notopodial homogomph spinigers pectinate, teeth decreasing in size distally (Fig.
30). Notopodial homogomph falcigers with sigmoid blade, pectinate, distal tooth
incurved, fused to blade (Fig. 3C). Neuropodial homogomph spinigers pectinate or
basally serrate (Fig. 3]), heterogomph spinigers pectinate (Fig. 3P); both with teeth
decreasing in size distally. Neuropodial heterogomph falcigers pectinate, distal tooth
incurved, fused to blade, supra-acicular slightly broader than sub-acicular (Fig. 3L
N); supra-acicular falcigers narrow in midbody chaetigers, becoming broad posteriorly
(Fig. 3L, M).

Pygidium without modification; anal cirri cirriform, as long as last 4-5 segments
(Fig. 3B).

Epitokes. Paralectotype fully transformed male (ECOSUR 0066) complete, body
tapering, 9 mm long, 1 mm wide, 46 chaetigers; paralectotype partially transformed fe-
male (ECOSUR 0066) incomplete, body tapering, 16 mm long, 2 mm wide, 63 chaeti-
gers; fully transformed female (ECOSUR P0066) complete, body tapering, 12 mm
long, 1.6 mm wide, 63 chaetigers. All with body yellowish with brown pigmentation
present dorsally on first quarter of body, discoloring toward midbody chaetigers (Fig.
4E, F). Prostomium and peristomium with pigmentation similar to atokes (Fig. 4A, B).

Prostomium longer than wide; antennae cirriform, as long as palps; eyes black,
subequal, in a rectangle, three times larger than antennal basal width (Fig. 4A, B).
Peristomium twice length of first chaetiger; tentacular cirri with short ceratophores,
dorsal tentacular cirri longer than ventral ones, posterodorsal reaching to chaetiger 9
in male, 13 in female (Fig. 4A, B).
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Male with pharynx everted, jaws amber with 9 teeth. Maxillary ring: I = 6 pointed
cones in triangle, II = 1920 pointed cones in arc, III = 28 pointed cones in rectangle,
IV = 22-19 pointed cones in arc. Oral ring: V = 1 pointed cone, VI = 4-3 pyramids in
diamond, VII-VIII = 42 in two irregular rows, P-bars alternating with small pyramids in
most-anterior row, pyramids alternating with cones with similar size in most-posterior.

Male body divided into two regions (Fig. 4E); pre-natatory region includes chaeti-
gers 1-16, natatory region from chaetiger 17 to end of body. Fully transformed female
body with two regions; pre-natatory includes chaetigers 1-26, natatory region from
chaetiger 27 to end of body (Fig. 4F). Partially transformed female divided in two
inconspicuous regions, lamellae start in chaetiger 25.

Parapodial cirri pattern: Anterior parapodia with dorsal cirri modified in chaetigers
1-7 in males, 1-5 in females; ventral cirri modified in chaetigers 1-5 in males, 1-4
in females. Dorsal cirri subequal to upper dorsal ligules in anterior chaetigers, become
subequal throughout body; basally inserted in most-anterior region, displaced medially
throughout body. Ventral cirri shorter than neuropodial ligules in unmodified chaeti-
gers, subequal in modified region; basally inserted in anterior region, barely migrating
ventrally throughout body.

Chaetigers 1-2 with uniramous (Fig. 4G, L), modified dorsal cirri basal, subpy-
riform in males, cattail-like in females, subequal to dorsal ligules. Dorsal and neuro-
podial ventral ligules subequal, subconical, twice longer than wide in male, 1.5 times
longer than wide in female. Neuropodial lobe subconical, shorter than dorsal ligules;
postchaetal lobes rounded. Modified ventral cirri shorter than neuropodial ventral lig-
ules; dorsal and ventral cirri subequal with similar width and length.

Chaetigers 3—7 in males (Fig. 4H) and 3-5 in females (Fig. 4M) with slightly
modified biramous parapodia. Modified dorsal cirri medial, cattail-like, slightly longer
than notopodial ligules, extending beyond them; broader section as long as narrower
one. Notopodial dorsal ligules subconical, slightly longer than notopodial ventral lig-
ules; notopodial ventral ligules subconical, twice longer than neuroacicular ligules,
notoacicular papillae conspicuous. Neuroacicular ligules subconical, postchaetal lobes
rounded; neuropodial ventral ligules digitate, longer than neuroacicular ones. Modi-
fied ventral cirri cattail-like, subulate in chaetigers 6-7 in males and 5 in females,
shorter than neuropodial ventral ligules.

Parapodial proportions as in atokous from chaetigers 8-16 in male and 6-26 in
female (Fig. 41, N).

Remaining parapodia modified (Fig. 4], K, O, P). Dorsal cirri medial, subulate,
ventral margins sinuate in males only, subequal to notopodial ventral ligules; basal la-
mellae large in males, small in females, increasing size toward posterior chaetigers and
decreasing in most-posterior ones.

Notopodial dorsal ligules subconical, longer than ventral ones in male, subequal
in female; notopodial ventral ligules subconical, developing a large ventral lamella in
males only, with a round projection. Neuroacicular ligules subconical, shorter than
notopodial ventral ones; postchaetal lobes developing into flabellate lamellae with a
round projection in dorsal edge in males, small lamellae in females, progressively in-
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Figure 3. Nereis garwoodi. Lectotype female A-B, D-P (ECOSUR 0065); paralectotype € (ECOSUR
0066). A Anterior end, dorsal view B Posterior end, dorsal view € Notopodial homogomph falciger, para-
podium 75 D Parapodium 2, anterior view E Parapodium 9, anterior view F Parapodium 28 G Parapodium
56, anterior view H Parapodium 80, anterior view | Left jaw, dorsal view } Supra-acicular homogomph
spiniger, parapodium 80 K Sub-acicular heterogomph spiniger, from same L Supra-acicular heterogomph
falciger, parapodium 56 M Supra-acicular heterogomph falciger, parapodium 80 N Sub-acicular hetero-
gomph falciger, from same O Supra-acicular heterogomph spiniger, from same P Sub-acicular heterogomph
spiniger, from same. Scale bars: 1 mm (A-B, I); 50 Bm (C, J-N); 0.1 mm (D-H); 0.3 mm (O-P).
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Figure 4. Nereis garwoodi. Paralectotype male A, C, E, G=K (ECOSUR 0066); paralectotype female
B, D, F, L-P (ECOSUR 0066). A, B Anterior ends, dorsal view. C, D Posterior ends, dorsal view
E, F Whole specimens, dorsal view G Parapodium 2, anterior view H Parapodium 6, anterior view | Para-
podium 10, anterior view ] Parapodium 18, anterior view K Parapodium 36, anterior view L Parapodium
2, anterior view M Parapodium 5, anterior view N Parapodium 10, anterior view O Parapodium 26,
anterior view P Parapodium 36, anterior view. Scale bars: A=D = 0.5 mm; E-=F = 1 mm; G-P = 0.1 mm.
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creasing in size and decreasing in far posterior segments; neuropodial ventral ligules
digitate, basally attached to neuroacicular ones. Ventral cirri subulate, slightly longer
than neuroacicular ligules, with two basal lamellae of different sizes; dorsal cirri wider
than ventral ones.

Prenatatory region with noto- and neurochaetae as in atokes, homogomph falcigers
not observed. In natatory region, notochaetae and neurochaetae sesquigomph chaetae
with finely serrated, paddle-like blades; atokous chaetae not completely replaced in
specimens of either sex, homogomph falcigers observed in male (Fig. 4], K, O, P).

Pygidium modified, anus surrounded by rosette of papillae in male, unmodified
in female (Fig. 4C, D); anal cirri cirriform, as long as last 5-6 segments (Fig. 4C, D).

Variation. The results of the analysis of body variation and analysis of paragnath
numbers are summarized in Tables 1 and 2. The width measurements reported here
differ from the original description because chaetiger width without parapodia was
used, instead of measuring them including parapodia. The arrangement and number
of paragnaths have similar ranges as those reported for N. oligohalina (Fig. 6B, E;
Table 2); however, area I has a larger range, and the arrangement is somewhat variable,
often in a triangle (Fig. 6I). Also, paragnaths are more robust than in N. oligohalina
and N. confusa sp. n.

Regarding pigmentation, the striated rectangle seen in lectotype is more conspicu-
ous in some specimens (Fig. 6M), which is also sometimes present in V. oligohalina,
but the color is much more intense whereas the fingerprint-like pattern of the latter
species was not observed. In mature specimens, the natatory region starts from chaeti-
ger 17 only in males and 25-27 in females, which differs from the original description
(22 in males and 21 in females). One specimen presented a duplicated ventral cirrus,
but it was regarded as abnormal (Fig. 6R).

Remarks. Gonzélez-Escalante and Salazar-Vallejo (2003) indicated that they had
six atokes and two epitokes as syntypes. Five atokous syntypes were expected to be sent
to four foreign museums, but were never dispatched. Further, these syntypes were not
formally deposited and labeled, and parts of the descriptions and illustrations are too
imprecise to enable separation of N. garwoodsi from N. oligohalina.

In an attempt to redefine the species, a lectotype has been selected (ICZN 1999,
Art. 74.1) to avoid future confusion; although the syntype series has better preserved
specimens, the lectotype matches the original description and illustration, and was
therefore preferred (ICZN 1999, Recomm. 74B). In order to ensure their validity,
the term has been introduced in the material section and in the description (ICZN
1999, Art. 74.7.1, 74.7.3), and the lectotype has been described, illustrated and their
data updated for its recognition (ICZN 1999, Art. 74.7.2, Recomm. 74C, 74E); the
remaining syntypes are regarded as paralectotypes ICZN 1999, Recomm. 74F). These
specimens are deposited in ECOSUR.

Nereis garwood is closely allied with V. oligohalina, but they differ in some features
in both atokous and epitokous forms, and in their habitats. In atokes, V. garwoodi
never shows the dark brown coloration nor the fingerprint-like pattern found in V.
oligohalina. The ranges of paragnath numbers of both species overlap and therefore are
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Table 2. Ranges, means and standard deviations (SD) in number of paragnaths in three Nereis species

(r: right, I: left).

Pharynx areas

N. oligohalina (n=27) 1 IM-r | II-1 | IIT | IV-r | IV-l V | VIr | VI | VII-VIII
Minimum 8 25 25 32 | 22 | 22 1 4 3 40
Maximum 15 38 37 | 71 45 39 2 4 4 47
Mean 11.7 | 31.0 | 30.4 | 49.1 |31.5| 31.4 | 1.04 | 4.0 | 3.9 43.9
SD 2.3 2.9 3.1 9.2 | 49 | 3.6 0.2 | 0.00 | 0.2 2.0
N. garwoodi (n=29) 1 IM-r | Il | IIT | IV-r | IVl V | VI | VI-l | VII-VIII
Minimum 4 19 20 28 22 19 1 4 3 42
Maximum 19 42 40 59 | 43 38 1 4 4 46
Mean 10.7 | 30.3 | 30.5 | 44.6 | 31.0 | 30.1 1.0 4.0 | 3.9 44.0
SD 34| 53 | 57| 64 | 53| 45 | 0.00 | 0.00 | 0.3 1.3
N. confusa sp. n. (n=30) | I M-r | II1 | IIT | IV-r | IVl V | VI | VI-l | VII-VIII
Minimum 4 30 28 39 | 34 | 35 1 3 3 42
Maximum 11 36 42 62 58 54 1 5 6 45
Mean 7.3 | 32.3 | 34.2 | 51.2 | 45.6 | 45.1 1 3.6 | 4.0 42.9
SD 2.1 2.3 3.9 | 8.1 8.9 | 6.6 0 0.7 | 0.9 1.1

not useful to separate them, and the relative length of tentacular cirri would be useful
if fixation method is the same (Table 1).

In N. garwoodi, both dorsal and neuropodial ventral ligules are twice as long as
neuroacicular ligules in uniramous chaetigers, whereas in V. oligohalina these are sube-
qual and slightly longer, respectively. Also, in V. garwoodi the neuropodial postchaetal
lobes are visible in the anterior and midbody only, whereas in V. oligohalina they are
visible throughout body.

Further, V. garwoodi has notopodial ventral ligules twice as long as neuropodial
ventral ones in posterior chaetigers, whereas in V. oligohalina these ligules are sub-
equal to each other; further, in V. oligohalina neuropodial ventral ligules are medi-
ally attached in posterior chaetigers, whereas in V. garwoodi they are basally attached
throughout body. Moreover, in N. garwoodi notopodial homogomph falcigers have
more teeth and they are narrower than in N. oligohalina; also, in N. garwoodi the
blades of supra-acicular heterogomph falcigers become broader and shorter in poste-
rior chaetigers, but this modification is not present in V. oligohalina.

In epitokes, V. garwoodi has modified, cattail-like dorsal cirri present in bira-
mous chaetigers with the basal sections as long as distal ones, whereas in V. o/igo-
halina basal sections are longer. Also, in general N. garwoodi have better developed
lamellae in natatory chaetigers than N. oligohalina, especially the basal lamellae of
the dorsal cirri, the lamellae of both notopodial ventral and neuroacicular ligules.
Moreover, epitokal transformation is more pronounced in females of N. garwoodi
than in females of N. oligohalina. On the other hand, N. garwood; is associated with
calcareous rocks, while N. oligohalina is associated with reef-building bivalves and
the mangrove R. mangle.
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Habitat. Chetumal Bay is a semi-closed, dynamic system linked to the Caribbean
Sea by several freshwater tributaries, having a salinity gradient ranging 7—18 practical
salinity units (psu) (Carrillo et al. 2009). The species bores into calcareous sedimen-
tary rocks, building mucous tubes, and has been regarded as a sedentary herbivore
(Gonzélez-Escalante and Salazar-Vallejo 2003); to obtain the specimens, rocks must
be broken. Although the Bay has extensive zones of mangroves, N. garwoods has never
been found among them.

Distribution. Apparently restricted to Chetumal Bay. Gonzdlez-Escalante and
Salazar-Vallejo (2003) report a gradient of decreasing abundance from the southern to
the northern regions of the bay, probably related to organic matter load.

Nereis confusa sp. n.
http://zoobank.org/5048FF4A-0F6A-4B03-BCF5-352F41EDBC39
Figures 5, 6C, F-H, N, P

Nereis (Neanthes) oligohalina Berkeley and Berkeley 1958: 402 (non Rioja, 1946).
Nereis oligohalina Berkeley and Berkeley 1960: 359 (o7 Rioja, 1946).

Type material. Gulf of California, Baja California Sur. Holotype ECOSUR 0174
and paratypes ECOSUR 0175 (5), Bahia de La Paz (24°08'38.68"N, 110°20'44.40"W/),
March 1 2004, 70 m from shore, on wrinkled pen shell Pinna rugosa, sponges, PVC
tube, and filamentous green algae, Coll. M.A. Tovar-Herndndez, P. Salazar-Silva.

Additional material. Gulf of California, Baja California. ECOSUR P2836 (16),
Bahia de Los Angeles (28°58'6.72"N, 113°32'43.24"W), Gulf of California, March
17 1985, on Atrina maura, Coll. E. Aguirre, C. Garza. Gulf of California, Sinaloa.
ECOSUR P2837 (10), Estero el Yugo (23°18'8.30"N, 106°29'0.53"W), Mazatldn,
February 24 2004, 50 cm depth, fine sediment, on filamentous green algae on man-
grove roots, Coll. S. Rendén-Rodriguez, Nuri M., M.A. Tovar-Herndndez, P. Salazar-
Silva. Baja California Sur. ECOSUR P2838 (32), same data as holotype. ECOSUR
P2839 (2), Bahfa La Paz (24°12'6.51"N, 110°17'59.26"W), Gulf of California, March
22004, 1 m depth, on basalt rocks, sponges and algae, Coll. M.A. Tovar-Herndndez,
P. Salazar-Silva.

Etymology. The specific name (L. confusa: confused, perplexed, troubled) indi-
cates an earlier problematic delineation of the species; it is a noun in apposition.

Description. Holotype complete (ECOSUR 0174), atokous female. Body taper-
ing, 34 mm long, 1.7 mm wide, 81 chaetigers, inmature. Body yellowish, reddish
brown pigmentation present dorsally on first quarter of body as three spots pattern,
two lateral ones, and the other less pigmented, middorsal, forming discontinuous
transverse bands up to chaetiger 10, remaining segments pale; lateral pale lines in ante-
rior chaetigers only (Fig. 5A). Prostomium with pigmentation brown on inner margins
of palps and with two oval patches (Fig. 5A); peristomium dorsally pigmented, varie-
gated (Fig. 5A), with very short pale lines on posterior margin.
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Figure 5. Nereis confusa sp. n. Holotype A—P (ECOSUR 0174). A Anterior end, dorsal view B Posterior
end, dorsal view € Notopodial homogomph falciger, parapodium 72 D Parapodium 2, anterior view
E Parapodium 11, anterior view F Parapodium 28, anterior view G Parapodium 51, anterior view H Pa-
rapodium 72, anterior view | Left jaw, dorsal view J Supra-acicular homogomph spiniger, parapodium
51 K Sub-acicular heterogomph spiniger from same L Sub-acicular heterogomph falciger from same
M Supra-acicular heterogomph falciger, parapodium 72 N Supra-acicular heterogomph falciger from
same O Supra-acicular homogomph spiniger from parapodium 51 P Sub-acicular heterogomph spiniger
from same. Scale bars: I mm (A-B, I); 50 ¥m (C, J-N); 0.1 mm (D-H); 0.3 mm (O-P).
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Prostomium longer than wide; antennae cirriform, extending beyond palps; eyes
subequal, black, in a rectangle (Fig. 5A). Peristomium twice longer than first chaetiger;
tentacular cirri with short ceratophores, dorsal cirri longer than ventral ones, postero-
dorsal ones reaching to chaetiger 5 (Fig. 5A).

Pharynx dissected, jaws with 8 teeth, restricted to anteromedial edge, light brown
(Fig. 5I). Maxillary ring: I = 5 cones in rectangle, II = 30—30 cones in arc, III = 49 cones
in an ellipse, IV = 41-36 cones and some merged, in sigmoidal. Oral ring: V = 1 cone,
VI = 5-5 cones in round, VII-VIII: 42 in two irregular rows, P-bars and small cones
alternating in most anterior row, pyramids and small cones in most-posterior row.

Parapodial cirri pattern: Dorsal cirri longer than upper dorsal ligules throughout
body; basally inserted on anterior region, displaced medially on midbody and poste-
rior regions. Ventral cirri as long as neuropodial ligules in a few anterior chaetigers,
progressively reduced throughout body; basally inserted in anterior region, migrating
ventrally throughout body.

First two chaetigers uniramous, remaining biramous. In uniramous parapodia
(Fig. 5D), dorsal cirri basal, slightly longer than dorsal ligules. Dorsal ligules subconi-
cal; neuroacicular ligules subconical, subequal to dorsal ligules; neuropodial ventral
ligules digitate, shorter than neuroacicular ligules. Ventral cirri subequal than neuro-
podial ligule; dorsal cirri slightly wider than ventral ones.

In anterior parapodia (Fig. 5E), dorsal cirri medial, as long as notopodial dorsal
ligules, extending beyond them. Notopodial dorsal ligules subconical; notopodial ven-
tral ligules globose, subequal to dorsal ones, notoacicular papillae conspicuous. Neu-
roacicular ligules subconical, postchaetal lobe rounded, subequal than neuroacicular
ligules; neuropodial ventral ligules digitate, shorter than neuroacicular ones. Ventral
cirri shorter than neuropodial ligule; dorsal cirri slightly wider than ventral ones.

In midbody and posterior parapodia (Figs SF—H), dorsal cirri medial, subequal
to notopodial dorsal ligules. Notopodial dorsal and ventral ligules subequal, slightly
enlarged in posterior parapodia, subconical, longer than wide, notoacicular papillae
conspicuous in middle parapodia. Neuroacicular ligules subconical, postchaetal lobes
rounded, shorter than notopodial ligules; neuropodial ventral ligules digitate, slightly
shorter than neuroacicular ones. Ventral cirri shorter than neuropodial ventral ligules;
dorsal cirri slightly wider than ventral ones (Fig. 5F-H).

In anterior and midbody parapodia, notochaetac homogomph spinigers; neuro-
chaetae homogomph spinigers and heterogomph falcigers in supra-acicular fascicles,
heterogomph spinigers and falcigers in sub-acicular fascicles. In posterior parapodia,
notochaetae homogomph spinigers and falcigers; neurochaetae as in anterior parapodia.

Notopodial homogomph spinigers pectinate, teeth decreasing in size distally. No-
topodial homogomph falcigers pectinate, 9 teeth, distal tooth stout, incurved, fused
to blade (Fig. 5C). Neuropodial homogomph spinigers basally serrate (Fig. 5]), het-
erogomph spinigers pectinate or serrate (Fig. 5K); both with teeth decreasing in size
distally. Neuropodial heterogomph falcigers pectinate, distal tooth incurved, fused to
blade, very conspicuous (Fig. 5L-N); in posterior parapodia with short (Fig. 5M) or
long (Fig. 5N) blades in both fascicles, missing in most chaetae.
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Pygidium with broad margin, anus crenulated; anal cirri cirriform, as long as last
3—4 segments (Fig. 5B).

Variation. The results of the analysis of body variation and paragnath numbers are
summarized in Table 1 and 2. The arrangement and number of paragnaths is similar
to that in V. oligohalina and N. garwoodi, but in N. confusa sp. n. paragnaths in areas
III and IV are more numerous than in the other two species (Fig. 6C, F; Table 2), and
cones have rounded tips; further, V. confusa sp. n. is the only species of the three with
merged paragnaths.

All specimens examined show the same dorsal spotted pigmentation, but in some,
especially the largest specimen, the middorsal spot disappears and only two discon-
tinuous lines are visible along chaetigers 1-10; fingerprint-like or striated patterns were
not observed. In mature specimens, the transformation starts in chaetiger 18 in males,
22 in females as previously noticed by Berkeley and Berkeley (1958, 1960).

Remarks. Nereis confusa sp. n. has been recorded as V. oligohalina; however, there
are several differences between these two species. In V. confusa sp. n. the spotted pig-
mentation pattern extends up to chaetigers 10-14, and the jaws have 8 teeth restricted
to the distal part of its inner edge, whereas in N. oligohalina the pale areas are replaced
by fingerprint-like patterns from chaetiger 11, and its jaws have 11 teeth along its inner
edge. Further, in V. confusa sp. n., both notopodial ligules and neuroacicular ligules
are subequal to, or slightly longer than, neuropodial ventral ligules in midbody and
posterior parapodia, whereas in V. oligohalina, they are twice as long as the neuroac-
icular ligules in midbody and posterior parapodia. On the other hand, V. confusa sp.
n. has falcigers with broad blades, whereas in V. oligohalina they are narrower. Further-
more, in V. confusa sp. n. distal tooth of notopodial homogomph falciger is short and
well developed, whereas in N. oligohalina it is longer and weakly developed.

The first records for N. confusa sp. n. (as N. oligohalina) from the Mexican Pacific
were made by Berkeley and Berkeley; first, they reported Nereis (Neanthes) oligohalina
males from Hipolito Bay (Berkeley and Berkeley 1958), and males and females from
La Paz (Berkeley and Berkeley 1960). They argued that prostomium, anterior chaeti-
gers and arrangement of paragnaths all matched Rioja’s descriptions. In their brief
comments, they indicated the start of the modified region or first epitokous parapo-
dium (17 in males, 22 in females), and a spotted pattern of pigmentation in males.
These features match with V. confusa sp. n. rather than V. oligohalina.

Rioja (1962) cited Berkeley and Berkeley (1958), and recorded N. confusa sp. n.
(as V. oligohalina) from El Mogote, Ensenada de La Paz, Baja California Sur; he men-
tioned a slight discrepancy in number of paragnaths in area I, and that paragnaths in
the periphery of area III were larger than the rest of the group forming a borderline;
also, he regarded the glandular parapodial masses as typical. Despite the fact that he
did not provide more information, we regard his specimens as belonging to V. con-
fusa sp. n. Other Mexican Pacific reports of V. pelagica occidentalis by Bastida-Zavala
(1993, 1995) from nearby localities might also be conspecific.

Dean (2001) reported N. oligohalina from Pacific Costa Rican coasts, noticed the
problems in the taxonomic history of the species, and regarded it as different from V. oc-



40 Victor M. Conde-Vela & Sergio I. Salazar-Vallejo / ZooKeys 518: 15-49 (2015)

cidentalis. According to his description Costa Rican specimens differ from . oligohalina
in the number of paragnaths, mainly in areas I, IIl and IV. Also, in his specimens the long-
est tentacular cirri reached chaetiger 3, and the notopodial dorsal and neuropodial ven-
tral ligules were subequal to or shorter than notopodial ventral and neuroacicular ligules
throughout body, whereas in V. oligohalina the longest tentacular cirri reaches chaetiger
7, and their ligules are larger in midbody and posterior chaetigers. Likewise, Costa Rican
specimens resemble /V. confusa sp. n. and probably belong to the same species and this
might also include the record from Cocos Island (Dean et al. 2012). Nevertheless, these
records cannot be assigned to V. oligohalina unequivocally until specimens are evaluated.

Habitat. Holotype found on wrinkled penshell Pinna rugosa Sowerby, 1835,
sponges and filamentous green algae; other specimens were found in sponges and green
algae near the type locality. Specimens from Bahia de Los Angeles were associated
with another penshell, Aina maura (Sowerby, 1835), and specimens from Estero
El Yugo were found on filamentous green algae on mangrove roots. Bastida-Zavala
(1995) found specimens on corals.

Distribution. Gulf of California, Eastern Pacific coasts of Mexico. Probably ex-
tends to Costa Rica, in shallow water.

Reproduction patterns and dispersal in Nereis species studied. Some authors have
emphasized the utility of reproductive patterns in taxonomy for species discrimination in
closely related taxa (Smith 1958, Clark 1977). Also, strategies for larvae survival would
be relevant, especially because they determine larval transport and its dispersal potential.
An interesting strategy is when only males form epotikes and females remain atokous or
are barely modified, as in Alitta virens (Sars, 1835) and Websterinereis glauca (Claparéde,
1870). In A. virens, males form epitokes but females remain atokous or present very slight
changes, also females spawn into or in the opening of their burrows (Bass and Brafield
1972). In W. glauca, female transformation is reduced, and females produce mucous tubes
to deposit and incubate their eggs, while males can swarm (Pettibone 1971).

Early studies considered that N. garwoodi presented a similar reproductive mode
as A. virens or W. glauca, because the paralectotype female of N. garwoods has a slight
transformation; however, after further revision of additional material, a fully transformed
female was found. We have no further details about its capacity for building mucous
tubes or if females do not emerge to the water column or if gametes are retained in tubes.

In the material available of N. oligohalina, no completely transformed females
were encountered, but perhaps with further sampling efforts they may appear. An-
other important consideration is the reduced size of males compared to females, even
in the same sample; this has been noted for H. diversicolor (Bartels-Hardege and Zeeck
1990). In this case, V. oligohalina males can swarm while females remain inside cavi-
ties, as in A. virens and W. glauca; the fact that there are many large females filled with
oocytes points toward this direction.

Reproduction modes in estuarine species play a crucial role in their dispersal be-
cause the formation of planktonic larvae can determine their distribution range. Bilton
et al. (2002) proposed two life-cycle models for estuarine species that have larvae: ex-
port vs retention strategies. In the former, the adults respond to physical or biological
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Figure 6. Variation of Nereis species studied. N. oligohalina A, D, J-L, O, Q from ECOSUR-OH-
P0760. N. garwoodi B, E from paralectotype ECOSUR 0066; I, M, R from ECOSUR P2834. N. confusa
sp. n. €, F-H, N, P from ECOSUR P2838. A-C Pharynges everted, dorsal view D—F Pharynges
everted, ventral view G Pharynx everted, anterior view, showing merged paragnaths (arrows) H Close-up
of merged paragnaths on area IV 1=} Variations on area I K Variations on areas V and VI L Fingerprint-
like pattern, dorsal view M=N Pigmentation patterns on anterior ends, dorsal view O Parapodial furrow
in posterior end, lateral view (arrow indicates start) P Specimen on tube, dorsal view Q Parapodium
from posterior chaetiger, anterior view R Ventral cirrus duplicated, chaetiger 5, anterior view. Scale bars:

0.5 mm (A=-F, L); ] mm (M=P); 0.1 mm (Q-R).



42 Victor M. Conde-Vela & Sergio I. Salazar-Vallejo / ZooKeys 518: 15-49 (2015)

factors by releasing gametes or larvae in the lower estuary; larvae are driven out from
the estuary, mainly by tides, and later juveniles or adults return to the estuary. In the
retention strategy, adults release their gametes or larvae in the upper estuarine areas,
then they undergo early development in middle estuary; there, larvae have vertical mi-
grations during circadian ebb-flood tidal regimes such that larvae are not exported but
retained within the estuary (Bilton et al. 2002).

Based on the above, we hypothesize that N. oligohalina has an export strategy; it
could disperse thanks to surface currents running parallel to the continental margin,
and this would explain its presence along Gulf of Mexico estuaries. Similarly, distribu-
tion of N. confusa sp. n., with mainly marine habitats, could be due to current patterns
along the Gulf of California.

However, sometimes the distribution patterns cannot be explained by currents and
tidal dynamics. For example, De Jests-Flores et al. (2015) determined that Laeonereis
nota (Treadwell, 1941), described for Galveston, Texas, is also present in Chetumal
Bay; L. nota spawn into their burrows, limiting their dispersal by currents. The expla-
nation for this discontinuous distribution lies in passive dispersal through migratory
birds, because they use nereidids as food (De Jests-Flores et al. 2015). Similarly V.
garwoodi could have a classical retention strategy, but a wide, fragmented distribution
caused by migratory birds.

Further considerations. The present study demonstrates the need to encourage re-
descriptions of closely related and widely distributed species and, should it be necessary,
the establishment of new species if there are conspicuous morphological differences.

Further, clarifying species delineation and distribution are urgent because they are es-
sential for biogeography and phylogenetics. Reuscher and Shirley (2014) studied the dis-
tribution patterns of polychaetes from the Gulf of Mexico; a recent species list was used
(Fauchald and Solis-Weiss 2009) and current taxonomy verified in WoRMS (Read and
Fauchald 2015). They found that among all species recorded, 32% were cosmopolitan,
15% Pan-American and 9% Pan-Adantic (V. oligohalina was regarded as Pan-American,
which is incorrect as shown above). They concluded: “Most polychaete families are in need
of global and regional revisions. Clear species boundaries have to be established by means of
taxonomic research based on morphology and genetic analyses. Geographical ranges of spe-
cies should be revised in order to eliminate false conclusions about distributions of species.”

Key to species of Nereis from the Grand Caribbean Region
(Modified from Gonzélez-Escalante and Salazar-Vallejo 2003)

1 Area V without paragnaths .........ccccocooiiiiiiiie 2
- Area V with paragnaths..........ccccccoeoiviiiiiiiincc e 9
2(1) Parapodial ligules long, slender; ceratophores distinct........ccoevevcuciiirinnneee

.................................................................. N. caymanensis Fauchald, 1977
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Parapodial ligules not enlarged; ceratophores indistinet .........cccceevvereeenenee. 3
Notopodia with prechaetal lobes ................... N. goajirana Augener, 1933'
Notopodia without prechaetal [obes .......c.cceeviruiiniiininciinicicrcce, 4
Dorsal cirri shorter than notopodial ligules; notopodial homogomph falcigers
with oval blades .......cccooeiiiiiiniiie, N. grayi Pettibone, 1956
Dorsal cirri subequal or longer than notopodial ligules; notopodial homogo-
mph falcigers with falcate blades .........cococeiiiiiiiiiiiiie 5
Paragnaths on area I absent; notopodial homogomph falcigers with bifid
blade ..o N. panamensis Fauchald, 1977

Paragnaths on area I present, notopodial homogomph falcigers with entire

Area VII-VIII with few paragnaths, usually 5—7......ccccocoiiiiiinnniinnn. 7
Area VII-VIII with numerous paragnaths, more than 40 .............cccccceuenee. 8
Longest tentacular cirri reaching chaetiger 7; area VI usually with 9 parag-
NAthS e, N. riisei (Grube & Orsted in Grube, 1858)2
Longest tentacular cirri reaching chaetiger 4; area VI usually with 3 parag-
DATRS e N. allenae Pettibone, 19563
Notopodial homogomph falciger with numerous teeth, distal tooth recurved,
one quarter of blade embedded in shaft ...... N. occidentalis Hartman, 1945
Notopodial homogomph falciger with few teeth, without distal tooth, one-
half of blade embedded in shaft ...................... N. pelagica Linnaeus, 1758*
Notopodial homogomph falcigers with cutting edge smooth........................
................................................................... N. largoensis Treadwell, 1931°

Notopodial homogomph falcigers with cutting edge denticulate............... 10
Dorsal pigmentation as a striated pattern, usually along first 10 chaetigers;
tentacular cirri reaching beyond chaetiger 7 ..., 11

Dorsal pigmentation different; tentacular cirri reaching up to chaetiger 7.... 12
Area I with paragnaths in an oval; longest tentacular cirri reaching up to
chaetiger 9 ... N. rigida Grube & Qrsted in Grube, 1858¢
Area I with paragnaths in a triangle; longest tentacular cirri reaching up to
chaetiger 12 ..... N. garwoodi Gonzélez-Escalante & Salazar-Vallejo, 2003
Dorsal pigmentation with fingerprint-like pattern from chaetigers 10-11; noto-
podial ligules enlarged in posterior chaetigers ...... N. oligohalina (Rioja, 1946)
Dorsal pigmentation with spotted pattern; notopodial ligules with similar
proportions along body...........ccoccoiviiiiiiiiiiiii, N. confusa sp. n.”

! 'This species has not been found recently (Bdez and Ardila 2003).

2

It has a doubtful amphiamerican status and there is no recent redescription. Here,

descriptions by Renaud (1956) with specimens from Miami, and by Hoagland
(1919) for N. glandulata from Porto Rico, were used. Hartman (1956) considered
N. glandulata as a junior synonym of N. arroyensis Treadwell, 1901, but they differ
in number of paragnaths on area VII-VIIIL.
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De Leén-Gonzdlez et al. (1999) detailed the arrangement of paragnath number of
N. allenae Pettibone, 1956.

4 After Chambers and Garwood (1992).

In the original description of V. largoensis as N. brevicirrata, Treadwell (1929) re-
ported area V without paragnaths and homogomph falciger with lenticular blades.
However, Hartman (1956) found one paragnath on area V and homogomph fal-
ciger six times longer than wide.

Augener (1906) introduced the species name for the Caribbean fauna; however,
Grube (1858) used a single specimen from Pacific Costa Rica (Puntarenas). Here
the original description by Grube was used, and it was included as a contrast for
N. confusa sp. n.

7 Distributed in the Mexican Pacific, often confused with V. oligohalina.

Additional comments. Several species recorded from the Grand Caribbean are
questionable, such as V. falcaria (Willey, 1905), N. jacksoni Kinberg, 1866, N. victori-
ana Augener, 1918, N. falsa de Quatrefages, 1865, N. callaona (Grube, 1857) and N.
lamellosa Ehlers, 1868; consequently, they were not included in the key because their
type localities are distant and different form the tropical American conditions. Only V.
pelagica was included in order to contrast it with N. occidentalis, but its records from
the Grand Caribbean Sea might belong to a different species.
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Abstract

A new species of leucothoid amphipod, Leucothoe eltoni sp. n., is described from coral reefs in Raja Ampat,
Indonesia where it inhabits the branchial chambers of solitary tunicates. With an inflated first gnatho-
pod superficially resembling the genus Paraleucothoe, this new species has a two-articulate maxilla 1 palp
characteristic of the genus Leucothoe. While described from coral reef environments in tropical Indonesia
and the Philippines, it is an established invasive species in the Hawaiian Islands. The most likely mode of
introduction was a US Navy dry dock transported to Pearl Harbor in 1992 from Subic Bay, Philippines.

Keywords

Amphipods, coral reefs, ascidians, sponges, invasive species, model organisms, taxonomy

Introduction

While leucothoid amphipods are frequently encountered in marine faunal surveys and
inventories information about their invertebrate hosts is rarely known and infrequent-
ly documented. The Leucothoidae, once thought to be a cosmopolitan and widespread
taxon are now known to be a highly habitat-specific species complex. Taxonomic clar-
ity within the group has been hampered by widespread and incorrect records of Lex-
cothoe spinicarpa (Abildgaard, 1789). Upon further analysis many of these records are
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BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.
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now proving to be discrete species, thus diminishing the cosmopolitan concept within
the group (Krapp-Schickell and De Broyer 2014).

Because leucothoids lack a dispersive larval stage and frequently inhabit internal
chambers of sessile invertebrate hosts they are potentially informative proxies for evo-
lutionary diversity. Recent developments within the taxonomy of the Leucothoidae in-
clude: (1) availability of an electronic taxonomic database (Thomas and White 2014);
and (2) widely deployed specialized 77-situ underwater collecting methodologies. Spe-
cialized collection methods that isolate hosts and commensals together (sponges, as-
cidians, and bivalve mollusks) has led to re-examination of existing collections and
spurred new efforts resulting in an increase in recently described leucothoid taxa for
study and research (Myers 2013, Krapp-Schickel and DeBroyer 2014, Ortiz and Win-
filed 2012, Thomas 1979, 1997a,b, Thomas and Klebba 2006, 2007, Thomas and
Krapp-Schickel 2011, Thomas and Taylor 1981, White and Thomas 2009, White
and Reimer 2012a, 2012b, 2012c, Winfield and Alvarez 2009, Winfield et al. 2009)
including new approaches for molecular analysis (White 2010, 2011a,b, White and
Reimer 2012d).

With their distinct morphology and common occurrence in shallow coastal marine
environments, leucothoid amphipods drew the attention of early naturalists, resulting
in some of the earliest recorded amphipod descriptions. While important taxonomic
records, these early descriptions were often inadequately illustrated and described con-
tributing to subsequent taxonomic confusion in the group. With increasing concerns
about global climate change and loss of marine biodiversity, leucothoid amphipods are
sensitive model organisms highly susceptible to a variety of toxicants and pollutants
(Reish and Barnard 1969) and capable of providing a comparative diversity framework
and serving as measures of change in marine ecosystems (Thomas 1993, 1997b). While
the lack a larval stage limits widespread dispersal, some tube-dwelling and fouling
community amphipods attain broad distributions as drifters on seaweed and algae, at-
tached to floating debris, as components of fouling communities, and their occurrence
in ballast water (Carlton 2010). Leucothoids, with their constrained distributions and
commensal life history, can serve as valid indicators of environmental change and sen-
tinels of lineage-based evolutionary history (Thomas 1997a). The use of leucothoids
in such context depends on precise taxonomies and representative collections across
broad marine habitats. This increased precision in determining composition and as-
sessing threat levels is of interest especially for increasingly impacted coral reef systems
(Thomas 1993, 1997b). Assessments incorporating cryptic biota could provide more
refined and detailed insights than traditional coral reef inventories that incorporate
organisms with large-scale dispersal capabilities (Hoeksema 2007).

Currently the revised Leucothoidae (sensu stricto) comprises 176 species in five
genera. This includes 42 former anamixid species in Anamixis Stebbing, 1897 (23
spp.); Nepanamixis Thomas, 1997 (4 spp.); and Paranamixis Schellenberg, 1938
(15 spp.); and 134 leucothoid species comprised of Leucothoe Leach (132 spp.), and
Paraleucothoe Stebbing, 1899 (2 spp.). Species in the former anamixid genera differ
from other leucothoids in exhibiting radical sexual dimorphism, eusocial and harem
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guarding population structure, and tropic to warm temperate distributions. Species in
Leucothoe and Paraleucothoe exhibit minor to moderate sexual dimorphism, and have
tropic to polar distributions. Recent 18S rDNA sequence data by White and Reimer
(2012d) suggest that the generic boundaries and definition of Paraleucothoe should be
evaluated in the light of new molecular and morphological data.

Materials and methods

Using SCUBA and specialized underwater collecting techniques amphipods were sam-
pled in-situ from ascidians, sponges, and bivalves throughout Raja Ampat, Indonesia.
Specimens were captured #7-situ directly from their host either with a modified squirt
bottle or by isolating hosts and substrata underwater in plastic bags and later coercing
the amphipods from the host using a small amount of freshwater or formalin in the lab.

Specimens were either fixed in 2% buffered formalin or 70% ethanol. Prior to ob-
servation, specimens were gently cleaned with small sable hair brushes, and transferred
to glycerin for dissection, illustration, and analysis. For SEM analysis, specimens were
rehydrated to distilled water (three fluid changes for 10 minutes each), soaked in a
dilute surfactant for 15 minutes (two drops of Tween 80 in 100 ml of water), briefly
sonicated (10 seconds) to remove accumulated surface debris, and re-rinsed in distilled
water (three fluid changes for 10 minutes each). This preparation protocol was modi-
fied from Felgenhauer (1987) by using a more finely graded alcohol series (5%, 10%,
15%, 25%, 35%, 50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, and 100%) to
prevent distortion and shrinkage. Specimens were then fixed in salt water buffered os-
mium tetroxide (equal parts, under fume hood) for 2.5 hours, dehydrated in a graded
alcohol series, transferred to acetone (three fluid changes for 10 minutes each), soaked
in Hexamethyldisilazane Reagent (HMDS) for 15 minutes, air-dried overnight, and
sputter coated with palladium for scanning electron microscopy. Photographs were
taken with an ISI-DS-130 dual state scanning electron microscope.

Results

Figure Legend — Capital letters in figures refer to the following appendages: A = antennae,
Cx = coxae, E = epimera, Hd = head, LL = lower lip, Md = mandible, N = gnathopod,
P = pereopod, T = telson, U = uropod, UL = upper lip, X = maxillae.

Capital letters to the right of each caption refer to the following: L = left, R =
right. Lower case letters to the left of capital letters refer to the following adjectives:
I = lateral, m = medial, x = magnified. Numbers to the right of capital letters refer to
specific structures. “LW” in text refers to length/width ratios. Sexes are indicated by
d and @ symbols.

Material is deposited at the National Museum of Natural History, Leiden
(RMNH) and at the Zoological Museum of Bogor (MZB) Indonesian Institute of
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Sciences (LIPI). Additional material examined from the Bernice P. Bishop Museum
(BPBM), Oahu, Hawaii, and the California Academy of Science, San Francisco, Cali-
fornia (CASIZ).

Leucothoe eltoni sp. n.
http://zoobank.org/9C928A8A-EAC1-47E5-9A08-94AD9CC2D116
Figures 1-9

Paraleucothoe flindersi Stebbing, 1888, Muir 1997, pp 51-52

Type locality. Reef slope, Yenweres Bay, Raja Ampat, Indonesia, 00° 29.216’S; 130°
40.394’E, coral reef slope, 20m.

Type material. Holotype. Male A, 8.10mm; MZB Cru Amp 003, 10 Decem-
ber 2007, Yenweres Bay, Raja Ampat, Indonesia, 00°29.216’S; 130°40.394’E, JDT-
RajAM-46, 20m, collected in-situ from branchial baskets of Herdmania sp. tunicates,
James Thomas, collector.

Paratypes. Female B, 7.35mm; male C, 7.40mm; and six additional specimens.
RMNH.Crus.A.5055, 10 December 2007, Station number JDT-RajAM-46, 20m,
collected #7-situ from branchial baskets of Herdmania sp. tunicates, James Thomas,
collector.

Additional material examined. Male and female specimens, RMNH.Crus.A.5056,
4 December 2004, Bunaken, Sulawesi, Indonesia, 1°37.063’ N; 124°46.966’ E. Sta-
tion Indo04-01c, 8.5 m, from Herdmania sp. tunicates, reef wall in front of Living
Colors Dive Resort. J. Thomas, K. White collectors. BPBM S$11292-293, Pearl Har-
bor, Oahu, Hawaii, Station 6, 16 April 1996, from the sponge Mycale grandis, USN
drydock “Machinist”. CASIZ 204559, Philippines, Batangas Province, Maricaban Is-
land, Cemetery Beach, 13°41.063N; 120°49.813E, coral rubble, 5 m., from Polycarpa
tunicate, J. Thomas, collector.

Etymology. The specific epithet, eltoni, in honor of the rock musician Sir Elton
John. Specifically, in reference to the large shoe-like first gnathopod of this species
and the oversize boots Elton John wore as the local pinball champion in the movie
“Tommy” (1975).

Diagnosis. Male holotype A. Antenna 1 and 2 short, less than 0.10 body length;
maxilliped, inner margin of outer plate crenulate, palp 2-articulate; gnathopod 1, car-
pus and propodus greatly enlarged; carpus setose posteriorly; distal margin of propodus
tumid, inflated; gnathopod 2, palm oblique with 3 concavities separated by truncate
projections; pereopods 5-7, article 4 extending beyond 0.5x of article 5.

Description of male holotype A. Ratios of antenna 1 and 2, 0.10 and 0.09 body
length; relative lengths of antenna 1 and 2, 1.00:0.89, flagellae 8 and 6-segmented.
Anterior margin of head broadly truncate; mid-ventral keel produced, anterior margin
produced dorsally as small knob, tapering posteriorly, ventral margin straight.

Coxae. Coxae 1-4 width ratios, 1.00:1.87:1.37:1.40, coxa 4 posterior margin wid-
est mid posteriorly, tapering proximally, coxa 5-6 bilobed; coxa 7 reduced, ovate.
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Figure 1. Leucothoe eltoni sp. n., holotype JA, 8.10 mm; paratype $B, 7.35 mm.

Upper lip. Asymmetrically lobate, anterior margin setose.

Mandibles. Both lacking molars; palp 3-articulate, ratio of articles 1-3
1.00:2.50:2.60; incisors moderately dentate. Left mandible, palp articles 2-3 with 2
anterior and 2 apical setae; lacinia mobilis large, strongly toothed; 13 raker spines, two
distal raker spines enlarged and modified. Right mandible, palp articles 2-3 with 13
anterior and 2 apical setae; lacinia mobilis an elongated flake; 15 raker spines.
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Figure 2. Leucothoe eltoni sp. n., gnathopod 1 lateral and medial; holotype J'A, 8.10 mm; paratype ¢B,
7.35 mm.

Maxillae. 1, palp 2-articulate with four apical setae, and two rows nine and elev-
en facial setae; outer plate with seven apical setae and nine facial setae; inner plate
small, ovate, with single apical seta. Maxilla 2: inner plate, distal margin with 6 apical
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Figure 3. Leucothoe eltoni sp. n., gnathopod 2 medial and lateral; holotype J'A, 8.10 mm; paratype 9B,
7.35 mm.

setac and 6 submarginal setae, 20+ facial setae; outer plate with 5 marginal medial

setae and 19 facial setae.
Maxilliped. Inner and outer plates reduced; inner plates fused, with three stout

apical setae and numerous fine facial setae; outer plate, anterior one third of medi-
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Figure 4. Leucothoe eltoni sp. n., holotype A, 8.10 mm; pereopods 3-7.

al margin tuberculate; palp article 1 with several apicodistal setae on medial dorsal
margin and numerous marginal setae on ventral margin; article 4 with dense row of
oblique and marginal setae on both dorsal and ventral margins; article 3 apical margin
and dactyl with dense covering of pubescent setae.
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Figure 5. Leucothoe eltoni sp. n., holotype J'A, 8.10 mm; uropods 1-3; epimera, telson.

Gnathopod 1. Coxa lobate, LW 1.25; basis linear, LW 3.66, anterior margin ser-
rate with 22 long setae and single posterodistal apical seta; carpus expanded, basally
stout, recurved distally with sharp apex; posterior margin with approximately 49 long
recurved setae along 0.18-0.94 of carpal margin and 12 short, submarginal mediofacial
setae; propodus, anterior margin greatly inflated, circular, LW 1.50, posterior margin
expanded, with approximately 10 short posterior setae; dactyl reduced, straight, clos-
ing medially in groove on propodus.

Gnathopod 2. Coxa oval, expanded distally, distal margin smooth, LW 0.87; ar-
ticle 2 linear, LW 4.00, with tuft of six long posterodistal setae; carpal lobe slender,
reaching 0.32 along propodus, distal margin expanded and subtruncate, lateral margin
serrate, anterior margin oblique, with 15 rows of 6-15 medial setae; propodus, palm
oblique, LW 4.25 with three major and two minor projections and two major and two
minor concavities, primary mediofacial setal row extending 0.76 of propodus, second-
ary setal row extending along posterior margin, thicker proximally; dactyl smooth,
gently curved, reaching 0.70 of propodus.

Pereopods 3-4. Pereopod 3, coxa elongate ventrally, LW 1.47; basis elongate, antero-
distal margin slightly produced, posterior margin with 6 submarginal setae, LW measured
at midpoint 6.61; Pereopod 4, coxa distal margin rounded, ventral and posterior margins
slightly excavate, posterior margin serrate with 9 small submarginal setae, LW 1.13.
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Figure 6. Leucothoe eltoni sp. n., male, whole body showing inflated gnathopod1. Photo J. Thomas.

Pereopods 5-7. Coxae of 5-6 bilobed; coxa 7 small, ventrally convex; pereopods
5-7 bases moderately expanded, LW 1.42:1.20:1.09, posterior margin 5-6 smooth,
7 serrate; pereopods 5-7 article four with extended posteroventral lobe reaching
0.92:0.75:0.66 of article 4.

Epimera 1-3. Ventral setae 8:4:3, posterior margins round.

Uropods 1-3. Relative uropod lengths, 1.00: 0.75: 0.77; relative lengths of pedun-
cles 1-3, 1.00:0.84: 0.85; uropod 1, peduncle 1.07 rami length, with 11 medial and 4
lateral setae; outer ramus subequal to inner ramus, with 12 lateral and 0 medial setae,
margins minutely crenulate; inner ramus with 4 medial and 5 lateral setae, margins of
rami minutely crenulate; uropod 2 peduncle 0.81 rami, with 0 medial and 2 lateral
setae; outer ramus 1.30 inner ramus, with 0 medial and 4 lateral marginal setae; outer
ramus with 2 medial and 4 lateral marginal setae; margins of rami minutely crenulate;
uropod 3, peduncle 0.93 rami, with 1 lateral apical and 5 medial setae; outer ramus
1.34 inner ramus; with 2 medial and 3 lateral marginal setae; outer ramus with 0 me-
dial and 4 lateral marginal setae, margins of rami minutely crenulate.

Telson. LW 1.95, apical margin minutely tridentate, with 2 apical and two pairs
of 2 facial setae.

Description of female paratype B, 7.35 mm. Similar to males except for gna-
thopods 1 and 2. Gnathopod 1, carpus and propodus not greatly inflated, propodus
slightly swollen distally. Gnathopod 2, palm of propodus lacking distinct tubercula-
tion and concavities found in males.
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Figure 7. Leucothoe eltoni sp. n., SEM, male, maxilliped, 381x, Station Indo04-01c, Sulawesi, Indonesia.

Relationships. Leucothoe eltoni sp. n. most closely resembles L. tumida of Myers
(2013) in the inflated carpus and propodus of gnathopod 1; in the short stubby an-
tennae; pereopods 5-7 with article 4 extending more than 50 percent along posterior
margin of article 5; and a 2-segmented maxilliped palp. L. tumida difters from L. eltoni
in having a large excavation in the palm of gnathopod 2; and in having a smooth inner
margin of the maxilliped outer plate. Both species differ in host preferences with L.
tumida found in the mantle cavity of the winged pearl oyster Preria penguin while L.
eltoni prefers branchial chambers of large solitary ascidians, especially Herdmania and
Polycarpa species.

Both L. tumida and L. eltoni superficially resemble members of the genus Paraleu-
cothoe in the large inflated gnathopod 1 of terminal males. However, Paraleucothoe
differs from all species of Leucothoe in having the outer plate of the maxilliped extended
distally beyond palp article 1. Paraleucothoe novaehollandiae (Haswell, 1879) also has a
uniarticulate maxilla 1 palp but this feature is no longer unique to the genus as a num-
ber of recently described Leucothoe species have this feature. Paraleucothoe novaehol-
landiae is reported from the branchial chambers of the stalked tunicates Pyura spinifera
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Figure 8. Leucothoe eltoni sp. n., SEM, male, left mandible, 400x; Station Indo04-01c, Sulawesi, Indonesia.

and P. praeputialis (formerly P. stolonifera) in southern Australia waters (Lowry et al
2000) and other large solitary tunicates such as Herdmania sp. The exact placement of
Paraleucothoe flindersi described by Stebbing (1888) from the Torres Straits remains
problematic as it lacks the extended apical lobe of maxilliped outer plate typical of L.
novaehollandiae, but has a uniarticulate palp and gnathopod 1 reminiscent of L. eltoni
females and juvenile males. Further resolution awaits examination of material from the
type locality.

Ecology. Coral reefs, coral rubble, found primarily in branchial baskets of solitary
tunicates such as Herdmania and Polycarpa sp., rarely in bivalve mollusks (winged
pearl oyster Preria penguin), and branched yellow rope sponges Callyspongia (species
undetermined).

Distribution. Indonesia: Celebes Sea, Sulawesi, Kri Island, Halmera Sea, Raja
Ampat Islands. Philippines: Cape Verde Passage, Mabini Tingloy. Hawaiian Islands
(invasive): Ohau to Molokai, 2—20m.

Discussion. While the native range of L. e/toni sp. n. encompasses shallow coral
reef habitats in Indonesian and the Philippines, it is also an established invasive in
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Figure 9. Leucothoe eltoni sp. n., SEM, male, right mandible, 600x; Station Indo04-01c, Sulawesi,
Indonesia.

Hawaiian waters (Coles et al. 1999). The most likely vector for introduction was
a dry dock, USS Machinist, transported to Pearl Harbor from Subic Bay, Philip-
pines in 1992. Prior extensive treatment of Hawaiian amphipods by J.L. Barnard
(1970, 1971) and ongoing monitoring by the Bishop Museum did not document
any leucothoid resembling L. elroni sp. n. prior to 1992. Ongoing sampling of
marine flora and fauna by the Bishop Museum first reported this species in 1997
as Paraleucothoe flindersi. Muir (1997) speculated it was most likely an introduced
species. Such rafting on floating metal objects is a possible means of transportation
for benthic marine organism (Cairns 2000; Creed and de Paula 2007, Hoeksema et
al. 2012). Since first reported from Pearl Harbor in 1997 (as Paraleucothoe flindersi)
L. eltoni sp. n. has spread throughout Oahu and other islands including Molokai.
The author has collected L. elroni sp. n. from sponges in Kaneohe Bay, Ohau. The
effects, if any, of this species on endemic leucothoid commensals and its spread in
Hawaii is unknown at this time.
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Abstract

Bythinella is a minute dioecious caenogastropod that inhabits springs in central and southern Europe. In
the Balkans, previous studies have addressed its morphological and genetic differentiation within Greece
and Romania while the Bulgarian species have remained poorly known. The aim of the present paper has
been to expand the knowledge on the subject in Bulgaria. Shell morphology and anatomy of the reproduc-
tive organs were examined, and a fragment of the mitochondrial cytochrome oxidase subunit I (COI) gene
and the nuclear ribosomal Internal Transcribed Spacer 1 (ITS-1) were sequenced from 15 populations.
Additional sequences from eight previously studied populations were included in our analyses. Phyloge-
netic analyses revealed five main mitochondrial DNA clades, which were partly confirmed by analyses of
the ITS-1 sequences. The genetic differentiation between the clades was found to be in the range p=2.4-
11.8%. Most of the populations belonged to clade I, representing B. hansboetersi, and were distributed
in SW Bulgaria. Clades II and III inhabit areas adjacent to clade I and were most closely related with the
latter clade. Much more distinct were clade V, found at one locality in NW Bulgaria, and clade IV, found
at one locality in SE Bulgaria, close to the sea. Four populations were found in caves, but only one of
these represented a distinct clade. Considering the observed pattern of interpopulation differentiation of
Bythinella in Bulgaria, we can suppose that isolation between clades I, II and III may have been caused

Copyright Artur Osikowski et al. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC
BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.



68 Artur Osikowski et al. / ZooKeys 518: 67-86 (2015)

by glaciations during the Pleistocene. The time of isolation between the above three clades and clade IV
coincides with the Messinian Salinity Crisis, and the time of isolation between the clade V and the other
four most probably reflects the isolation of the Rhodopes from western Balkan Mts by the seawater of the
Dacic Basin.

Keywords
Gastropoda, phylogeography, Balkans, Messinian Salinity Crisis, Dacic Basin

Introduction

The genus Byhinella Moquin-Tandon, 1856 consists of minute (2-4 mm shell
height), dioecious, oviparous freshwater snails inhabiting springs and subterranean
waters across Europe and western Asia. In Europe, their range extends from the Ibe-
rian Peninsula to the Ukraine, and from southern Poland and Germany, to Sicily and
Crete. These snails also occur on numerous Mediterranean islands and in the western
part of Turkey (Falniowski et al. 2012; Benke et al. 2011).

Early studies on Bythinella taxonomy mainly concentrated on the morphology
of the shell and, later, the external morphology and anatomy of the body (e.g.,
Boeters 1973, 1998; Radoman 1976; Falniowski 1987). It has been demonstrated,
however, that morphology alone cannot be used for unequivocal species delimita-
tion due to the limited number of taxonomically useful characters and their large
variability (Falniowski 1987, 1992; Falniowski et al. 2009a; Bichain et al. 2007a,
b). Recent molecular studies (Bichain et al. 2007a; Haase et al. 2007; Benke et al.
2011; Falniowski et al. 2009a, b, 2012; Falniowski and Szarowska 2011, 2012) have
led to revised species delimitations. For Bythinella an allopatric mode of speciation
and distribution of the species has generally been postulated. This caused authors to
overestimate the importance and effectiveness of geographical isolation. This partly
triggered numerous descriptions of new species, which were based solely on the oc-
currence of snails in springs not previously studied. However, the real amounts of
gene flow between local populations of Bythinella is high (Falniowski et al. 1998,
1999, Falniowski and Szarowska 2011), and there have been even sympatric occur-
rences of two species of Bythinella in the same spring (Radoman 1976, Falniowski et
al. 2009b, Falniowski and Szarowska 2011).

In Bulgaria, several Bythinella species have been described solely on the basis of
morphological characters, including only shell and penis: B. ravnogorica, Gloer and
Georgiev 2009, B. rhodopensis, Gloer and Georgiev 2009, B. srednogorica, Gloer and
Georgiev 2009, B. markovi, Gloer and Georgiev 2009, B. walkeri, Gléer and Georgiev
2009, (Gloer and Georgiev 2009), B. rilaensis, Gloer and Georgiev 2011, B. slaveyae,
Gloer and Georgiev 2011, B. angelovi, Gloer and Georgiev 2011 (Gléer and Georgiev
2011), B. cf. gpaca, von Gallenstein 1848 (Georgiev and Stoycheva 2008; later described
as B. srednogorica), B. gloeeri, Georgiev 2009 (Georgiev 2009), B. hansboetersi, Gloer
and Pesi¢ 2006 (Gloer and Pesi¢ 2006) and B. stoychevae, Georgiev 2011 (Georgiev
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2011). In Bythinella, the shell as well as the penis exhibit substantial variability, often
even within populations (Falniowski 1987), including all the character states considered
by the authors cited above. Last but not least, the species-level taxonomy of Byshinella
is heavily flawed by common assumption that different localities should harbour dif-
ferent species. Molecular studies by Falniowski et al. (2009a) on five populations from
Bulgaria revealed low inter-population genetic distances, leading to the conclusion that
all of them belonged to the same species. This result strongly suggests that it is neces-
sary to incorporate the study of molecular markers in critical revisions of the Byshinella
species in Bulgaria.

The palacogeographic history of central and southern Europe has significantly in-
fluenced the distribution of fauna and flora in this region. An ecological event with
a large impact on biodiversity in present day Bulgaria and Romania was the flooding
of the Dacic Basin with seawater. This basin separated the Carpathians from central
Bulgaria (Suc et al. 2011) from about 8 until about 1.8 Million years ago (Mya). Pre-
vious research has indicated that the genetic divergence of Bythinella is much higher
in neighbouring Romania than in Bulgaria, suggesting that the Dacic Basin may have
caused the extinction of this genus in a vast parts of Bulgaria (Falniowski et al. 2009b,
2012). However, this scenario was suggested based on limited sampling in Bulgaria
and, therefore, requires further study.

Among many nominal species of Bythinella described in Bulgaria on the basis of
morphological characters, some cave taxa have been identified. B. markovi was reported
from the Gargina Dupka Cave (Gléer and Georgiev 2009, 2011; Georgiev and Gléer
2013) and B. gloeeri from Lepenitsa Cave in the Rhodopes (Georgiev 2009). These
two caves are situated about 80 km apart from each other as the crow flies in different
ridges of the Rhodopes as parts of different river catchments. These two species differ
substantially in their morphology. Current phylogeographic studies confirmed theo-
retical assumptions that cave animal taxa are often cryptic and possess highly restricted
geographical distributions despite potential gene flow from surface populations (Juan
et al. 2010). To test this hypothesis on Bulgarian Bythinella, confirmation of its dis-
tinctness, previously described on basis of morphological characters, is necessary using
molecular techniques. Since low genetic differentiation between the surface Bythinella
population in Bulgaria has been reported (Falniowski et al. 2009a), more data on the
phylogenetic differentiation of potentially distinct cave species is needed.

The aim of our study has been to improve the knowledge of Bythinella distribution
in Bulgaria through extended sampling and to answer the following questions: 1) Is the
low genetic divergence previously reported for Bulgarian Bythinella a fact or the result
of poor sampling? 2) Are the biogeographical patterns and phylogenetic relationships of
Bythinella correlated with the geological history of the region? 3) Have the cave popula-
tions of Bythinella been isolated for a long time from the ones in surface water reservoirs?
4) Do molecular data support the opinion of Gléer and Georgiev (2011) about Bulgaria
as a hot-spot of diversity of Bythinella? To answer these questions, both morphological
(shell) and molecular (COI and ITS-1 genetic markers) characters were examined.
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Materials and methods

Snail sampling and fixation

Bythinella snails were collected from 15 sites across Bulgaria (Fig. 1, Table 1). In four
of these sites the snails were found in caves. Six of the studied populations were from
the type localities of the nominal species.

Snails were collected by hand or with a sieve. Individuals for the morphological
study were fixed in 4% formaldehyde and stored in 80% ethanol, while individuals
for molecular analyses were washed in 80% ethanol and left to stand in it for about 12
hours. The ethanol was then changed twice during 24 hours and, after a few days, sam-
ples were transferred to 96% ethanol and stored at -20 °C prior to DNA extraction.

DNA extraction and sequencing

DNA was extracted from foot tissue using the SHERLOCK extracting kit (A&A Bio-
technology) and dissolved in 20 pl TE buffer. PCR was performed in the reaction mix-
ture of 50 pl total volume using the following primers: LCOI490 (Folmer et al. 1994)
and COR722b (Wilke and Davis 2000) for the COI gene, and two Bythinella-specific
primers ITS1D and ITSIR for the ITS-1 (Bichain et al. 2007). The PCR conditions
were as follows. COI — initial denaturation step of 4 min at 94 °C, followed by 35 cy-
cles at 94 °C for of 1 min, 55 °C for 1 min, 72 °C for 2 min, and a final extension of 4
min at 72 °C; ITS-1 — initial denaturation step of 4 min at 94 °C, followed by 25 cycles
at 94 °C for 30 s, 60 °C for 30 s, 72 °C for 30 s, and a final extension of 5 min at 72 °C.
Ten pl of the PCR product was run on 1% agarose gel to check for quality. PCR prod-
ucts were purified using Clean-Up columns (A&A Biotechnology). The purified PCR
products were sequenced in both directions using BigDye Terminator v3.1 (Applied
Biosystems) following the manufacturer’s protocol and using the primers described
above. The sequencing reaction products were purified using ExTerminator Columns
(A&A Biotechnology), and the sequences were read using an ABI Prism sequencer.

Morphological studies

Snails were dissected under a NIKON SMZ-U stereo-microscope with a NIKON draw-
ing apparatus, and a CANON EOS 50D digital camera was used to photograph the shells.

Data analysis

Sequences were edited in Bioedit 7.1.3.0 (Hall 1999) and aligned with the Clustal W
program in MEGA 6 (Tamura et al. 2013). Single ITS sequences were assembled and
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Figure 1. Sampling sites used in the present study (red dots) and in phylogenetic analyses (blue dots: Fal-
niowski et al. 2009a; green dots: Falniowski et al 2012). Compare with Table 1. The dotted line indicates
an area that was searched but where no Bythinella sites were found.

aligned using CodonCodeAlligner 4.2.7 (CodonCodeCorporation, Dedham, MA).
Basic sequence statistics, including haplotype polymorphism and nucleotide diver-
gence, were calculated in DnaSP 5.10 (Librado and Rozas 2009). The saturation test
of Xia et al. (2003) was performed using DAMBE (Xia 2013).

Sequences obtained from Bythinella specimens in the present work were used in
a phylogenetic analysis with other sequences obtained from GenBank (Table 1). The
data were analysed using Bayesian inference (BI) and the maximum likelihood (ML)
approach. We applied the GTR + I + I model because over-parameterization seems to
be less dangerous for BI analyses than under-parameterization (Huelsenbeck and Ran-
nala 2004). For ML analyses, GTR + I + I is the only nucleotide substitution model
implemented in RAXML.

The Bayesian analyses were run with MrBayes ver. 3.2.3 (Ronquist et al. 2012) us-
ing default priors. Two simultaneous analyses were performed, each lasting 10,000,000
generations, with one cold chain and three heated chains, starting from random trees
and sampling trees every 1000 generations. The first 25% trees were discarded as burn-
in. The analyses were summarised on a 50% majority-rule tree.

A maximum likelihood (ML) approach was conducted in RAXML v8.0.24 (Stama-
takis 2014). One thousand searches were initiated with starting trees obtained through
the randomized stepwise addition maximum parsimony method. The tree with the
highest likelihood score was considered as the best representation of the phylogeny.
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Bootstrap support was calculated with 1000 replicates and summarized onto the best
ML tree. RAXML analyses were performed using free computational resource CIPRES
Science Gateway (Miller et al. 2010).

To infer haplotype networks of the markers used, a median-joining calculation was
implemented in NETWORK 4.6.1.1 (Bandelt et al. 1999).

To test the molecular clock, COI data were used. Two hydrobiids, Peringiaulvae
Pennant, 1777 and Salenthydrobia ferreri Wilke, 2003 (AF478401, AF478410) were
used as outgroups. The divergence time between these two species (5.96 Mya) was used
to calibrate the molecular clock, with correction according to Falniowski et al. (2008),
since the isolation started with the beginning, not the end of the Messinian Salinity
Crisis. The likelihoods for trees with and without the molecular clock assumption for
a Likelihood Ratio Test (LRT) (Nei and Kumar 2000) were calculated with PAUP.
The Relative Rate Test (RRT) (Tajima 1993) was performed in MEGA. As Tajima’s
RRTs and the LRT test rejected the equal evolutionary rate throughout the tree for
Pseudamnicola, time estimates were calculated using a non-parametric rate smooth-
ing (NPRS) analysis with the recommended Powell algorithm, in r8s v.1.7 for Linux
(Sanderson 1997, 2003).

Results

Selected shells of Bythinella from some of the studied localities are presented in Fig.
2A-Q. It is visible that the variability at one locality (B10: Fig. 2G—Q) is equivalent to
the variation observed amongst all populations.

We obtained 58 new sequences of COI (552 bp, GenBank Accession numbers
KT381098-KT381155) and 36 new sequences of ITS-1 (234-264 bp, GenBank Ac-
cession numbers KT381156-KT381191). For COI the saturation test of Xia et al.
(2003) revealed no saturation. Seventeen COI haplotypes (haplotype diversity Hd =
0.932) and ten ITS-1 haplotypes (Hd = 0.837) were identified. For phylogenetic anal-
yses, additional Bythinella sequences available in GenBank (Table 1) were included,
including those from eight sites in Bulgaria (15 haplotypes: Falniowski et al. 2009a,
2012), twelve sites in Romania (22 haplotypes: Falniowski et al. 2009b) and five sites
in Montenegro (six haplotypes) and Serbia (five haplotypes: Falniowski et al. 2012).
The topologies of the resulting ML and BI phylograms were identical. Sequences of
Bythinella viridis were used as outgroup in all analyses to root the trees.

In the COI trees five main clades could be distinguished for the Bulgarian popula-
tions (Figs 3—4). Clade I included the largest number of haplotypes covering an area
from the Rhodopes Mts through the Maritsa Valley to the Stara Planina and Sredna
Gora Mts. This clade is characterized by a low sequence divergence (p-distance within
this group = 0.008, Table 2). The relationships between the haplotypes of this clade are
depicted in a haplotype network in Fig. 5. Most haplotypes from this clade belonged
to snails inhabiting surface waters while two of them represent cave populations (Fig.
3). This clade represents several nominal species: B. angelovi, B. dierkingi, B. gloeeri, B.
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Figure 2. Shells of Bythinella. A locality B1 B=C locality B7 D=F locality B5 G-Q locality B10; bar

equals 1 mm.

Table 2. Mean distances within clades (italics) and p-distances between main COI clades of Bythinella.

clade I | clade II | clade III | Serbia | clade IV | Serbia/Mont. | clade_V | Romania
0.008
clade_IT 0.024 0.002
clade_III 0.026 0.031 -
Serbia 0.063 0.070 0.054 0.002
clade_IV 0.089 0.090 0.078 0.089 -
Serbia/Mont. 0.109 0.112 0.096 0.119 0.122 0.023
clade_V 0.091 0.090 0.084 0.090 0.118 0.126 0.004
Romania 0.112 0.106 0.097 0.120 0.122 0.118 0.109 0.079

hansboetersi, B. ravnogorica, B. rhodopensis, B. rilaensis, B. slaveyae, and B. srednogorica,

in fact based mostly on their locations.

Clades II and III were most closely related to Clade I differing by intercladal p-
distances of 0.024 and 0.026 and inferred divergence times of 0.82 and 1.89 Mya,
respectively (Table 2). Clade II contained haplotypes from two sites in the south-west
of Bulgaria: the Pirin Mts and a cave in the Rhodopes Mts, from which B. stoychevae
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Figure 3. The maximum-likelihood phylogram for COI gene. Haplotypes obtained in present work are
indicated in bold. Arrows and the letter C indicate cave haplotypes.

has been described. Only one haplotype formed Clade III representing B. gloeeri. All
other sequences of this nominal species belonged to Clade I, however.

The haplotype from the easternmost site (B5, in the Strandzha Mts) formed Clade
IV. It differed from clades I to III by genetic distances of 7.8 to 9.0% (inferred di-
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C CLADE V

Figure 4. Geographical distribution of COI clades. Compare with Figure 3.

vergence time 4.39 Mya) (Table 2). This clade is situated between the two reference
clades from Serbia and Montenegro. The most divergent clade was Clade V (inferred
divergence time 7.25 Mya), formed by three haplotypes from the Vodni Pech Cave in
north-western Bulgaria.

The reference sequences formed three distinct clades (Fig. 3). First of them represent
one population from eastern Serbia, second the populations from western Serbia and Mon-
tenegro. Haplotypes from Romania formed another distinct lineage. The level of divergence
between haplotypes within this lineage has been much larger than within the other clades.

Unfortunately, due to technical problems, ITS-1 sequences were not available for
samples from Clade IV and for the reference populations from Serbia and Montene-
gro. The ITS-1 tree (Fig. 6) confirmed the distinctiveness of the Bulgarian Bythinella
from the Romanian ones. Three clades (A, B, C) could be distinguished. In corre-
spondence with the COI tree, Clade C, containing sequences from the population
from the Vodni Pech Cave, was found to be the most divergent (similarly as COI
haplotypes from this population). Clade A comprised about half of all haplotypes of
COI Clade I plus the COI Clade III. Clade B comprised all samples from COI Clade
IT and the rest of the samples from COI Clade 1.

Shells from different clades (Fig. 2) were found to differ in morphology, but no
clade-specific shell characters were found. Similar remarks concern both female repro-
ductive organs, and the penes: no clade-specific character states were found.
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Figure 5. The median-joining haplotype network of COI haplotypes for clades I, II and III. Sequences
from Falniowski et al. 2009a and Falniowski et al. 2012 are also included. Arrows and the letter C indicate
cave haplotypes.

Discussion

Species delimitation in the genus Bythinella remains unclear. New species descriptions
were initially based mainly on shell morphology, and on the locality not studied so
far. Even for Radoman (1976), whose experience and extensive studies on the trun-
catelloidean anatomy were a basis for the new taxonomy proposed by him, the shell
characters alone were the only basis for species-level taxonomy. He even stated that
there could not be any differences in soft part morphology and anatomy between the
congeneric species. Later, anatomy, especially of the reproductive system was consid-
ered (Boeters 1973, 1998; Falniowski 1987). In many cases, the number of species
recognized from different parts in Europe is probably overestimated and the characters
traditionally used to delimit species should be re-evaluated (Bichain et al. 2007b). In
general, in Bythinella it is impossible to distinguish particular species without molecu-
lar data (Szarowska and Falniowski 2008; Falniowski et al. 2009b, ¢; Falniowski and
Szarowska 2011). Analysis of the COI genetic distances between recognized clades/
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Figure 6. The maximum-likelihood phylogram for the ITS-1 gene. Haplotypes obtained in present work
are shown in bold. The COI clades are also shown.

lineages could be considered an efficient tool for the rapid assessment of biodiversity in
Bythinella (Bichain et al. 2007a).

Bichain et al. (2007a), after COI analysis, proposed a K22 value of 1.5% as the
species threshold for European Bythinella. However, such a threshold value may be
biased as well. So delimitation of Bythinella species needs to be backed up by additional
data (e.g., more nuclear genes and mtDNA fragments, as well as detailed morphologi-
cal studies). The history of any DNA fragment not necessarily reflects the history of
speciation (Avise 2000), so multilocus analyses are necessary. The five molecularly dis-
tinct clades we have found may represent five distinct species. Especially the amount
of mitochondrial differentiation of the COI clade V: 8.4-12.6 %, is within the range
characteristic of the species level, and this divergence was confirmed by the ITS-1 as
well. As could be clearly seen in the trees (Figs 3 and 6), there is rampant incongruence
between phylogenetic patterns and current species-level taxonomy. Only B. gloceri
(Clade III) and B. stoychevae (Clade 1I) have been found to be molecularly distinct
from B. hansboetersi (Clade I). However, all morphological character states given in the
descriptions of the Bulgarian species are variable even within a population in Bythinella
(Falniowski 1987, Mazan 2000, Mazan and Szarowska 2000a, b).
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Most populations examined here occurred in the area from the Rhodopes Mts
to the Sredna Gora Mts (Clades I, II, III). Only two other isolated populations were
found in eastern Bulgaria, in the Strandzha Mts (Clade IV) and in the north-western
part of this country (Clade V). Despite an extensive search, no members of this genus
were found in the rest of Bulgaria (Fig. 1). However, there are several areas where no
Bythinella occur, since these snails are sensitive to environmental conditions, such as
high water calcium content and low temperature. They occasionally occur in spring
outlets and creeks, and also in caves or groundwaters (Giusti and Pezzoli 1977, 1980).
Water conditions may be one of the most important factors influencing the occurrence
of Bythinella. On the one hand, regional and global environmental changes may have
relatively small effects on this spring snail, since springs can buffer such changes. On
the other hand, Byshinella is more resistant than had been expected for a long time
(e.g., Szarowska 2000) and, since springs are ephemeral habitats that are certainly not
long-lasting, there must be unexpectedly high gene flow between them to colonize/
recolonize them (e.g., Falniowski et al. 1998, 1999).

Low, infraspecies-level diversity characterized Clade I, including most of the stud-
ied populations distributed across central and western Bulgaria. The representatives of
Clades II, III and V either migrated from the west, or survived there from earlier time.
It seems possible that both clades III and V survived glaciations inside the caves. Clade
IV most probably originated in the present Asia Minor. The closest sequences to clade V
come from the B. turca haplotype from the Egirdir Lake in Turkey (p distance = 0.055).

Mitochondrial interpopulation differentiation of Bulgarian Bythinella (p distance
= 0.03) is much smaller than in neighbouring countries (p distance = 0.06-0.08). The
greater genetic differences between Bythinella populations in Romania have been com-
pared with the surprisingly low differentiation amongst the Bulgarian ones by Fal-
niowski et al. (2009a,b). However, this analysis was only based on a small number of
Bulgarian populations. The more detailed sampling in the present work confirmed this
phenomenon. Moreover, lower interpopulation differentiation than in the Romanian
Bythinella was also demonstrated for Greek populations (Falniowski et al. 2011) and
throughout the East Balkans (Falniowski et al. 2012).

Within Bulgaria, some geological events could explain the low divergence in Clade
I. The Dacic Basin, a vast water body that separated the Carpathians from the recent
central Bulgaria before and just after the peak of Messinian Salinity Cirisis (5.60-5.46
Mya) (Popov et al. 2004, 2006; Popescu et al. 2009; Suc et al. 2011), was a part of
the Paratethys, connected with the Pannonian Basin in the west, the Euxinian Basin
in the east, and directly with the present Aegean Sea in the south. Although its water-
filled area eventually decreased in size, it was still present until the middle Pleistocene,
about 1.8 Mya. The Dacic Basin most probably separated the ancestors of the two large
clades, about 8 Mya. Later, in the Pleistocene, the unstable fluviolacustrine system in
south-western Bulgaria and northern Greece, with glaciers present in the Pirin and Rila
Mts (Zagorchev 2007), probably formed effective, temporary barriers for Bythinella,
and may have caused its extinction in most of Bulgaria. Considering the data known
so far, the small differences among the Bulgarian populations representing Clade I may
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reflect the short history of Bythinella in the area, which was most probably recolonised
from the south, certainly not from the north, no earlier than in the late Pleistocene.
Benke et al. (2011) revealed that genetic diversity of Bythinella in Europe is not
distributed equally, and identified five “hotspots”: Massif Central and Pyrenees, western
Alps and northern Apennines, eastern Alps, western Carpathians and eastern Carpathi-
ans. The authors of the present paper discovered another Bythinella hotspot in central
Greece (Szarowska et al. 2015). Thus, all the hotspots occur in mountain areas, which
strongly suggests, that this type of landscape is especially favourable for Byhinella.
Moreover, almost all these hotspots are in places that were previously identified as
Bythinella Pleistocene glacial refugia (Benke et al. 2009; Falniowski et al. 2009b), so
high differentiation level in Romania may be the result of glaciations. During the Pleis-
tocene these areas were probably a set of small areas of a nunatak character, with a mild
climate suitable for Bythinella survival (Falniowski et al. 2009). Habitat fragmentation
and subsequent periods of isolation in such shelters must have promoted speciation and
could explain high differentiation level. It is widely accepted that, during glacial periods,
the Pontic-Mediterranean refugium included territory in present-day Romania (e.g.,
Falniowski et al. 2009b). It seems that there is no trace of such refugium in Bulgaria.
Caves are relatively stable long-lasting environments and individual ones often
have an island character with no subterranean connections to any others. In some
cases, particular caves can be characterized by endemic taxa with long, independent,
evolutionary histories (e.g., Falniowski et al. 2008, Juan et al. 2010 for references) that
differ strongly from their sister taxa occurring outside caves. Bythinella inhabits both
surface and underground waters, providing thus opportunity to compare populations
from those two kind of habitats. In Bulgaria, only clade V was formed by haplotypes
clearly distinct from the remaining Bythinella populations, which may reflect their
troglobiontic character, and longevity of isolation, approaching the Pliocene. The col-
lected individuals were, in fact, found not inside the cave, but at its entrance, in the
water running from the cave, but this is normal way of collecting of several troglobi-
ontic gastropods. In this population three haplotypes were found, in COI as well as in
ITS-1, which is not common in troglobiontic animals (Juan et al. 2010), whose popu-
lations are usually monomorphic. This polymorphism may also confirm the longevity
of this population, or inhabiting the cave by more than one species. Clade III was
formed by a single COI haplotype from Lepenitza cave, locality B7, and represents B.
gloeeri. This haplotype, originated probably in the Calabrian, Pleistocene, also presents
a distinct, probably troglobiont lineage. In both cases — COI clades V and 111, the “cli-
matic relict” hypothesis, as proposed by Howarth 1973 (Holsinger 1988, 2000; Peck
and Finston 1993, Rivera et al. 2002). Accordin to this hypothesis, after the coloniza-
tion of subterranean habitats there still takes place gene flow between the subterranean
and surface population, but later, in strict allopatry, the subterranean population still
speciates, and the surface population becomes extinct as a result of climatic changes,
like glaciations or growing aridity. This seems a typical pattern for temperate climate.
It has to noted, however, that at the same cave there was found another haplotype, be-
longing to the COI clade I. This is one more example of sympatric occurrence of more
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than one Bythinella. Such a situation is not unlikely and has been previously reported
for Bythinella (Radoman 1976; Falniowski et al. 2009b, Falniowski and Szarowska
2011). This haplotype is close to the one inhabiting surface waters at locality B14, situ-
ated close to this cave. Similarly, the COI haplotype from troglobiont population at
locality B12 (Modarskata Cave) was close to the one from the surface population 13,
situated closely to population B12; the same concerns the troglobiont population B8
from Manuilova Dupka Cave compared with surface population B1. Low divergence
between those troglobiont populations and their surface relatives may reflect either the
early phase of the “climatic relict”-model processes, or “adaptive shift”-model: adap-
tive evolution of the lineages invading subterranean habitats, coupled with survival of
the ancestral population at the surface.

Considering the observed pattern of interpopulation differentiation of Byshinella
in Bulgaria, the facts listed above, and the divergence time estimates, we could suppose
that the isolation between clades I, II and III (0.82 Mya and 1.89 Mya, respectively)
may have been caused by subsequent glaciations during the Pleistocene. The time of
isolation between the above three clades and clade IV from SE Bulgaria (4.39 Mya) co-
incides with the Messinian Salinity Crisis. Later, the low level of the present Black Sea
promoted migration of the representatives of this clade from Asia Minor to Europe.
The distinctness of clade V, found at NW Bulgaria, most probably reflects the isolation
of the Rhodopes from the western Balkan Mts by the Dacic Basin (7.25-1.8 Mya).
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Abstract

A new tortoise beetle species, Cyrtonota abrili, is described from the Antioquia and Caldas departments
in Colombia. New faunistic data are provided for 87 species, including 16 new additions to the country’s
fauna. A checklist of the known 238 species of tortoise beetles recorded from Colombia is given.
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Introduction

Colombian tortoise beetles [Coleoptera, Chrysomelidae, Cassidinae, in the new sense
excl. the tribes Cephaloleiini (= Imatidiini) and Spilophorini] (Borowiec 1995, Staines
2002, Sekerka 2014) are poorly known because most data are devoted to original de-
scriptions of new taxa and no regional catalogues or checklists have been published
(Borowiec and Swigtojariska 2014b). Although 221 species were recorded from the
country hitherto, most of them have been noted without precise location or even prov-
ince name (Borowiec 1999). The most recent data of several dozen species were pub-

Copyright Lech Borowiec, Jolanta Swigtojariska. This is an open access article distributed under the terms of the Creative Commons Attribution License
(CC BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.



88 Lech Borowiec & Jolanta Swigtojariska | ZooKeys 518: 87-127 (2015)

lished by Borowiec (1996, 2002a, 2009b) based on materials from various museums
and private collections but outside Colombian institutions. Recently, we had the op-
portunity to study specimens preserved in the Museo Entomolégico UNAB, Univer-
sidad Nacional de Colombia, Bogotd. The collection includes specimens representing
87 species of tortoise beetles, including one species new to science and 16 species new
to the country. The material was collected in the last fifty years and most specimens are
well-labeled with department and locality data, including geographical coordinates. In
this paper we describe this new species of Cyrtonota Chevrolat, 1837, after reviewing
the material preserved in the Museo Entomolégico UNAB, Universidad Nacional de
Colombia, Bogotd, and provide a checklist of 238 species of tortoise beetles known
from Colombia, including department data for each taxon, when available.

Methods

Taxa in the faunistic list below are arranged alphabetically, by tribe, genus and species.
Geographical coordinates are in DMS format.The new species was identified to the
genus Cyrtonota based on previous studies (Borowiec 2007a, 2009a; Sekerka 2007)
that examined all the other known species.

Photos were taken using Nikon SMZ 1500 stereomicroscope with Nikon Coolpix
4500 photo camera as several separate layers and combined in the Helicon Focus software.
Exact label data are cited for type material. A forward slash (/) separates different lines.

Description of a new species

Cyrtonota abrili Borowiec & Swigtojaniska, sp. n.

http://zoobank.org/841093316-606F-4FC4-9E7B-2A307D0C5B65

Type locality. Colombia, Antioquia department, Envigado city, El Salado quarter,
1573 m a.s.l.

Type material. Holotype: “Colombia, Antioquia, / Envigado El Salado / 1.573
m alt. / En: Maleza Oct-1991 / G. Abril R.”; two reticulate paratypes: the same data;
spotted paratype “Colombia, Antioquia, / La Estrella 1.764 m alt. / En: Piperus sp. /
Abr-1985 V.A. Cortés M.”; spotted paratype: “Colombia, Caldas, / Versalles / En:
Pinnus patula | Jun-1991 G. Abril R.” (holotype and three paratypes preserved in the
Museo Entomolégico UNAB, Universidad Nacional de Colombia, Bogotd, Colom-
bia, one paratype in the Department of Biodiversity and Evolutionary Taxonomy,
Zoological Institute, University of Wroclaw, Wroctaw, Poland).

Diagnosis. Black antennae, rounded basal pronotal angles, large scutellum, in-
distinct sexual dimorphism, venter of pronotum without antennal grooves, short last
segment of tarsi, short prosternal collar, antennae with five basal glabrous segments
and antennomeres 4 and 5 approximately as long as antennomere 3 place this species
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in the genus Cyrronota. Cyrtonota abrili belongs to the group of species with dorsum
without metallic tint. The group was keyed by Borowiec (2007a, with a modification
in 2009a) and characters of C. abrili lead to the couplet 13:

13 Pronotum with two spots of extremely dense vestiture...........cccvveuererucuennee 14
- Pronotum without spots of extremely dense vestiture .........cocccevveuererucuennee 16
14 Suture and humeral calli partly or completely black........ccccveincinncinnes 15
- Suture and humeral calli the same colour as rest of elytra, fulvous to brown.
PeIUuiiiieiiirice ettt C. caprishensis Sekerka
15 Pronotum almost semicircular. Ground colour of elytra paler, yellowish-
brown. Suture completely black. Basal antennal segments yellowish ventrally.
Colombia....covueirieiiiicircic e C. lurida (Spaeth)
- Pronotum subtrapezoidal. Ground colour of elytra darker, brown. Suture
only in anterior part black. Antennae uniformly black. Ecuador ..................
............................................................................... C. aurovestita (Spaeth)

16 Elytra with red reticulation or with red reticulate spots.........cccccceevrveuneee. 17
- Elytra without red reticulation or red reticulate spots..........cccccvvveurveuenenee. 20
17 Elytra on whole surface with red reticulation ...........ccccooviiiinnnnnn. 18
- Elytra with red irregular spots or only partly with red reticulation .......... 17a
17a Elytra, on both, disc and explanate margin with irregular reticulation or only

explanate margin with large, red, irregular spot. Colombia .................... 17b

- Elytra with six red reticulate spots: two in postscutellar impression, one in the
middle of margin of disc and two on slope. Brazil: Bahia...C. bondari (Spaeth)
17b Pronotum more transverse, length/width ratio 2.34. Body stouter, approxi-
mately as long as wide, elytral disc forms almost regular, very high gibbosity,
punctation of disc very coarse, punctures mostly touching each other, red spot
on explanate margin almost round. Colombia .... C. pyramidata (Boheman)
- Pronotum less transverse, length/width ratio 1.85-1.97. Body slimmer, long-
er than wide, elytral disc with high gibbosity in postscutellar area but less
convex after the gibbosity, punctation of disc fine, distance between punc-
tures mostly three to four times wider than puncture diameter, red spot on
explanate margin elongate. Colombia .......c.ccccovvvviieiiinnnes C. abrili sp. n.

Description. Holotype: length 12.4 mm, width 10.6, length of pronotum 3.3
mm, width of pronotum 6.4 mm, length/width ratio 1.17, width/length ratio of pro-
notum 1.94; paratypes: length 11.3—13.7 mm, width 10.4-13.2 mm, length of pro-
notum 3.4-3.7 mm, width of pronotum 6.3—-7.2 mm, length/width ratio 1.04-1.14,
width/length ratio of pronotum 1.85-1.97. Body stout, elytra regularly rounded on
sides, apex of elytra angulate but not elongate or acuminate (Figs 1, 3).

Pronotum and scutellum black. Ground colour of elytra black, in holotype and
two paratypes disc with red reticulation in postscutellar impressions, along posterior
half of suture and along posterior half of lateral margin of disc, and explanate margin
of elytra in anterior third with large red, reticulate spot (Fig. 1); in two other paratypes
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Figures 1-4. Cyrtonota abrili sp. n. | holotype dorsal 2 holotype lateral 3 paratype dorsal 4 paratype
lateral. Scale bar: 5 mm.
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elytral disc completely black and explanate margin of elytra in anterior third with
large red spot without reticulation but with irregular borders and few dark punctures
(Fig. 2). Head, antennae, legs and ventrites uniformly black, sometimes last sternite on
sides with small, transverse, yellowish-brown spot.

Pronotum transverse, with maximum width approximately in the middle, sides
broadly rounded, anterior margin straight or with small triangular emargination in the
middle. Surface of disc dull with thin, partly shiny, median, longitudinal line and fine,
shallow and very sparse punctation, distance between punctures many times wider
than puncture diameter. Explanate margin of pronotum distinctly bordered from disc,
on sides with short but deep impression, surface dull, similarly punctate as disc, in
some specimens with fine irregular wrinkles.

Scutellum small, triangular, without transverse groove. Base of elytra much wider
than pronotum, humeri moderately protruding anterad, humeral angles rounded. Disc
very convex, with large but obtuse postscutellar tubercle (Figs 2, 4). Surface in reticu-
late specimens with thin red reticulation in postscutellar impressions partly extending
to latero-basal parts of elytral tubercle, thin red reticulation along both sides of suture
and along posterior part of sides of disc, the lateral reticulation joined with red reticu-
late spot on explanate margin. In dark specimens elytral disc without red reticulation.
Dark surface of disc in dark specimens regular, in reticulate specimens slightly irregular
with fine and very sparse punctation, dull, distance between punctures mostly three to
four times wider than puncture diameter. Whole surface of disc covered with sparse
erect setae. Explanate margin of elytra in widest part as wide as half width of disc, in
reticulate specimens in anterior third with large, oval, red reticulate spot. In dark speci-
mens the spot is mostly solid, only with irregular margin and several dark punctures
but not appears distinctly reticulate. Dark surface of explanate margin regular, dull,
punctate similarly as disc. Apex of elytral epipleura without erect hairs.

Ventrites typical for the genus Cyrronota, without diagnostic characters. Genita-
lia not dissected, in the genus Cyrtonota male genitalia are not diagnostic, and sper-
mathecae are not diagnostic within genera of the tribe Mesomphaliini (Borowiec and
Opaliriska 2007 and unpublished data).

Etymology. Named after the collector, G. Abril, of four of the five specimens of
the type series.

Distribution. Antioquia and Caldas departments of north-western Colombia.

Ecology. Little known. The holotype was collected from undergrowth, one para-
type on Piper sp. and another paratype on Pinus patula Schiede ex Schltdl. & Cham.
but these plants are unlikely to be the true hosts because the genus Cyrronota is associ-
ated with Convolvulaceae plants as far as is known (Borowiec and Swictojariska 2014).

Remarks. Cyrtonota abrili is easy to identify using the key presented above. Speci-
mens with red reticulation can be misidentified with small specimens of Cyrtonora
pavens (Spaeth), and maculate specimens of the new species at first glance are similar
to Cyrtonota deliciosa (Baly) but both relatives belong to the group of species with
elongate or acuminate apex of elytra (couplets 2—12 in Borowiec’s (2007a) key) and
both are distinctly larger with length 14—19 mm; C. pavens differs also in elytra with-
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out erect setac. We treated both reticulate and maculate forms as variablity of a single
species because similar polymorphism is observed in other reticulate Andean Cyrtonora
and Stolas species i.e. Cyrtonota bergeali Borowiec & Sassi, Stolas cruentata (Erichson)
or Stolas pellicula (Spaeth). Other characters such as general body shape, size, puncta-
tion, sculpture of surface, vestiture, shape of pronotum, and elytral convexity are the
same in both forms.

New faunistic data

Acromis sparsa (Boheman, 1854)

Antioquia, Carepa, Granja Tulenapa, 28 m, 7°46'00"N/76°39'58"W, 13 IX 2001, 1
ex., R. Delgado; Cundinamarca, Guaduas, 1007 m, 5°04'12"N/74°35'52"W, 14 X
1995, 1 ex., S. Sénchez; Cundinamarca, Vega, 1215 m, 4°59'57"N/74°20'23"W, 8
VII 1976, 1 ex., F. Garcia; Norte de Santander, Ctcuta, 320 m, 7°53'N/72°30"W,
13 VI 1975, 1 ex., ]. Yanez; Santander, La Belleza, Vrda. Los Naranjos, 1900 m,
5°51'57"N/73°58'02"W/, 21 III 1997, 1 ex., H. Marin; Tolima, Flandes, 290 m,
4°17'N/74°49"W, 27 TII 1975, 1 ex., A. Mendoza; Tolima, Mariquita, 328 m,
5°12'N/74°55'W, 9 VI 1972, 1 ex., M. Villamizar, 10 VI 1972, 2 ex., F. Mora.

Distribution. Bolivia; Brazil; Colombia; Costa Rica; southern Mexico; Nicara-
gua; Panama; Peru; Venezuela.

Agroiconota judaica (Fabricius, 1781)

Antioquia, Cocornd, 1288 m, 6°03'25"N 75°11'07"W, VI 1977, 1 ex., R. Vélez; An-
tioquia, Concepcién, 1862 m, 6°23'55"N/75°15'22"W, I1 1997, 1 ex., E.J. Serna &
J.G. Hurtado; Antioquia, Fredonia, 1317 m, 5°55'28"N/75°40'51"W, VIII 1985, 1
ex., P.E. Mejia; Antioquia, Medellin, 1486 m, 6°13'N/75°34"W/, IX 1963, 1 ex., F.
Gallego; Antioquia, Puerto Triunfo, Rio Claro, 115 m, 5°52'N/74°38"W, V 1985, 1
ex., A. Madrigal; Antioquia, Sabaneta, 1609 m, 6°09'11"N, 75°17'19"W, 17 VII 1968,
1 ex., G. Bustamante; Boyacd, Turmequé, 2404 m, 5°19'48"N/73°29'42"W, 10 IX
1995, 1 ex., T. Corredor; Cérdoba, Ayapel, 22 m, 8°19'N, 75°09'W, 1 IV 1969, 1 ex.,
41V 1969, 1 ex., 12 VI 1969, 1 ex., R. Abisambra; Cundinamarca, Agua de Dios, San
Marcos, 600 m, 4°22'N/74°40"W, 10 III 2003, 1 ex., L. Moreno & F. Escobar; Cundi-
namarca, Caqueza, Gir6n de Blanco, 1740 m, 4°24'N/73°53"W, 15 IX 2003, 1 ex., F.
Rodriguez; Cundinamarca, Fomeque, 1895 m, 4°29'22"N/73°53'54"W, 4 111 2005, 1
ex., N. Rojas; Cundinamarca, Fusagasugd, 1746 m, 4°20'49"N/74°21'53"W, I 1980,
1 ex., C. Rojas; Cundinamarca, Guayabetal, 1200 m, 4°13'N/73°48'W, 1 V 1969,
1 ex., L.M. Rico & C. Cujia, VI 1969, 1 ex., A. Uribe; Cundinamarca, Guayabetal,
Vrda. Susumaco, ribera del Rio Negro, 1200 m, 4°13'40"N/73°48'59"W,, 11 IV 1993,
1 ex., A. Diego; Cundinamarca, Guayabetal de Siquima, 1630 m, 4°52'N/74°28"W, 1
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V 1969, 1 ex., A. Silva; Cundinamarca, La Mesa, 1298 m, 4°38'05"N, 74°27'57"W,
27 X 1996, 1 ex., S. Olarte; Cundinamarca, La Mesa, Laguna Pedro Palo, 1298 m,
4°38'05"N, 74°27'57"W, 131X 1997, 1 ex., C. Bejarano, J. Diaz & E. Guzmdan; Cundi-
namarca, La Palma, 1462 m, 5°21'51"N/74°23'51"W, 1 ex., A. Pinilla; Cundinamar-
ca, Quétame, 1531 m, 4°19'N/73°50"W, VIII 1961, F. Gallego; Cundinamarca, Sasai-
ma, 1225 m, 4°57'N/76°26"W, 20 X 1971, 1 ex., A. Coronel; Cundinamarca, Usme,
2960 m, 4°28'24"N/74°07'44"W, 8 X 1995, 1 ex., T. Corredor; Cundinamarca, Vil-
leta, 842 m, 5°00'52"N/74°28'23"W/, 16 III 1968, 1 ex., J. Quintero, 10 XI 2003, 1
ex. G. Herrera; Cundinamarca, Viotd, 567 m, 4°26'31"N/74°31'33"W, 20 VII 1976,
5 exx., J. Lopez; Cundinamarca, Viotd, El Triunfo, 567 m, 4°26'N/74°31'W, 11 IV
1997, 1 ex., M. Mora; Meta, Cubarral, San Luis de Cubarral, Brisas del Ariari, 180
m, 3°47'N/73°52"W, 6 IV 2004, 1 ex., L. Ramirez & A. Vargas; Meta, La Macarena,
3°11'16"N/734°59'20"W, 10 IX 1996, 1 ex., O. Trujillo; Meta, Lejanias, 1000 m,
3°30'49"N/74°03'06"W, 15 V 1994, 1 ex., Pena & Martinez; Meta, Puerto Gaitan,
149 m, 4°19'04"N/72°03'17"W, 151X 2001, 1 ex., M. Rozo, 26 V 2005, 1 ex., ]J. Cas-
tro; Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 10 V 1972, 1 ex., E. Daza, 22 VI
1974, 1 ex., E. Torres, 1 X 1975, 1 ex., O. Rodriguez, 15 VI 1979, 1 ex., W. Guevara, 8
X12002, 1 ex., J. Rodriguez, 500 m, 6 X 2003, 1 ex., ]. Rodriguez; Meta, Villavicencio,
Rio Tigre, 467 m, 4°09'N/73°39'W, 21 XI 2003, 1 ex., A. Molano; Tolima, Honda,
229 m, 5°12'25"N/74°44'28"W, 15 VI 1971, 1 ex., L. Diaz; Tolima, Purificacién, 310
m, 3°51'N/74°56'W, 9 IV 1972, 1 ex., D. Bonilla; Valle del Cauca, Caicedonia, 1000
m, 4°19'N, 75°50'W, 17 X 2001, 1 ex., C.M. Ospina; Valle del Cauca, Miranda, 1111
m, 3°15'19"N/76°13'54"W, 20 VI 1976, 1 ex., H. Dur4n.

Distribution. Bolivia; Brazil; Colombia; Costa Rica; Ecuador; French Guyana;
Guyana; Nicaragua; Panama; Paraguay; Peru; Surinam; Trinidad and Tobago; Venezuela.

Agroiconota propinqua (Boheman, 1855)

Antioquia, Rionegro, 2137 m, 6°09'20"N, 75°22'58"W/, 4 IV 1977, 1 ex., L. Zapata;
Caldas, La Dorada, 178 m, 5°27'N/74°40"W/, 11 XII 1965, 1 ex., Pieschacon; Casanare,
Yopal, 350 m, 5°21'N/72°24"W, 12 X 2003, 1 ex., N. Pachén & R. Ospinan; Chocé,
Titumate, 12 m, 8°18'N/77°04"W, IV 1980, 1 ex., E. Urueta; Cundinamarca, Agua
de Dios, 552 m, 4°22'04"N/74°40'26"W, 2 X 1998, 1 ex., S. Serna; Cundinamar-
ca, Anapoima, 698 m, 4°33'18"N/74°32'13"W, 20 XI 1993, 1 ex., P. Numpaque;
Cundinamarca, Apulo, 421 m, 4°31'18"N/74°35'58"W, 7 IV 1968, 1 ex., F. San-
tacruz, 4 111 1981, 1 ex., M. Ortega & G. Cavalier; Cundinamarca, Bogotd, 2620 m,
4°35'56"N/74°04'51"W/, 14 IIT 1981, 1 ex., 19 XI 1981, 1 ex., Vargas; Cundinamar-
ca, Cachipay, Insp. Pol. Anolaima, 5°16'22"N/74°34'22"W, 13 1II 1991, 1 ex., G.
Castiblanco; Cundinamarca, Fusagasugd, 1746 m, 4°20'N/74°21'W, 8 V 1975, 1 ex.,
R. Puentes; Cundinamarca, Girardot, 281 m, 4°18'18"N/74°48'08"W, 12 X 1992, 1
ex., A. Escobar; Cundinamarca, Guayabetal, 1200 m, 4°13'40"N/73°48'59"W, 15 III
1969, 1 ex., P. Corzo, 24 VI 1973, 1 ex., R. Madero, 13 V 1974, 1 ex., C. Sierra; Cun-
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dinamarca, La Mesa, 1298 m, 4°38'05"N, 74°27'57"W, 19 IX 2003, 1 ex., M. Pinzdn;
Cundinamarca, La Mesa, Laguna Pedro Palo, 1298 m, 4°38'05"N, 75°11'7"W, 21
XI11997, 1 ex., M. Camargo; Cundinamarca, La Vega, 1215 m, 4°59'N/74°20"W, 15
V 1996, 1 ex., J. Ardila; Cundinamarca, Tena, 1384 m, 4°39'33"N/74°23'28"W, 18
VIII 1998, 1 ex., S. Serma; Cundinamarca, Tocaima, 400 m, 4°27'40"N/74°38'10"W,
8V 1972, 1 ex., Valero & Saldafa, 23 III 1994, 1 ex., N. Pinzén; Cundinamarca,
Villeta, 842 m, 5°00'52"N/74°28'23"W, 23 V 1968, 1 ex., A. Duarte; Magdalena,
Pivijai, 7 m, 10°27'N/74°36'W, VI 1985, 3 exx., A. Madrigal; Meta, Villavicencio,
467 m, 4°09'N/73°39"W, 20 VI 1967, 1 ex., E. Peralta; Tolima, Ambalema, 285 m,
4°47'N/74°46"W, 17 111 1983, 1 ex., Franco & Rodriguez; Tolima, Guamo, 323 m,
4°02'05"N/74°58'25"W, 10 V 1994, 1 ex., M. Penafort; Tolima, Ibagué, 1285 m,
4°26'N/75°14"W, 6 V 1998, 1 ex., J. Jaramillo, 10 IV 1999, 1 ex., Trisdt; Tolima, Pra-
do, 321 m, 3°45'11"N/74°55'59"W,, 26 XI 1989, 1 ex., M. Beltrin; Tolima, Saldana,
310 m, 3°56'05"N/75°01'13"W, 2 IV 1997, 1 ex., A. Ariza & L. Ferrucho.

Distribution. Colombia; Costa Rica; Cuba; Dominican Republic; Haiti; Jamaica;
Nicaragua; Panama; Puerto Rico; Venezuela.

Canistra osculatii Guérin, 1855

Risaralda, Pereira, 2137 m, 4°49'02"N/75°41'54"W, 27 X1 1996, 1 ex., R. Humberto.
Distribution. Brazil; Colombia; Ecuador; Peru.

Charidotella balteata (Champion, 1894)

Antioquia, San Antonio de Prado, 1955 m, 6°11'N/75°39'W, IX 1981, 2 exx., G.
Morales.
Distribution. Panama. New to Colombia.

Charidotella carnulenta (Erichson, 1847)

Caqueta, San Vicente del Caguan, Vda. El Tigre, 480 m, 2°07'N/74°46"W, 25 III
2002, 1 ex., J. Méndez & E. Garcia; Meta, Villavicencio, 467 m, 4°09'N/73°39"W, 24
V1969, 1 ex., J.R. Alba.

Distribution. Argentina; Bolivia; Colombia; Peru; Venezuela.

Charidotella circumnotata (Boheman, 1862)

Antioquia, San Luis, 1050 m, 6°02'N/74°59"W, 1 1986, VII 1983, 1 ex., G. Mo-
rale; Huila, Neiva, 442 m, 2°55'46"N/75°17'31"W, 13 IV 1967, 1 ex., H. Ramos;
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Santander, Bucaramanga, 958 m, 7°07'17"N/73°07'33"W, 11 IV 1990, 1 ex., C.
Sarmiento.

Distribution. Bolivia; Brazil; Costa Rica; Ecuador; French Guyana; Nicaragua;
Panama; Peru. New to Colombia.

Charidotella glaucovittata (Erichson, 1847)

Cundinamarca, Guayabetal, 1200 m, 4°13'N/73°48'W, 1 V 1969, 1 ex., L.M. Rico &

C. Cujia; Meta, Puerto Lépez, 181 m, 4°05'N/72°58'W, 4 X 1974, 1 ex., ]. Britton;

Valle del Cauca, Jamundi, 975 m, 3°15'N/76°32"W, 23 VI 1972, 1 ex., E. Leafo.
Distribution. Bolivia; Ecuador; Paraguay; Peru. New to Colombia.

Charidotella immaculata (Olivier, 1790)

Cundinamarca, Sasaima, 1225 m, 4°57'N/76°26'W, 5 III 1971, 1 ex., L. Mo-
rales; Cundinamarca, Tibacuy, Ins. Pol Cumaca, 1647 m, 4°21'N/74°27"W, 18 XI
1994, 1 ex., Reina; Cundinamarca, Villeta, 804 m, 5°00'52"N/74°28'23"W, 17 VI
1966, 1 ex., E. Aponte; Huila, Timand, 1010 m, 1°58'N/75°56'W, 25 VI 1971,
1 ex., L. Morales; Meta, Cubarral, San Luis de Cubarral, Brisas del Ariari, 180 m,
3°47'N/73°52"W, 9 IV 2004, 1 ex., L. Ramirez & A. Vargas; Tolima, Melgar, 323 m,
4°12'24"N/74°38'44"W, 19 111 1969, 1 ex, C. Forero.

Distribution. Argentina; Bolivia; Brazil; Dominica; Colombia; Ecuador; French
Guyana; Paraguay; Peru; Surinam; Trinidad and Tobago; Venezuela.

Charidotella incorrupta (Boheman, 1855)

Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 1 X 1975, 1 ex., C. Rodriguez; Tolima,
Espinal, 322 m, 4°09'N/74°53'W, 27 IV 1969, 1 ex., E. Orjuela.

Distribution. Bolivia; Brazil; Colombia; Costa Rica; Ecuador; Panama; Peru;
Venezuela.

Charidotella liquida (Erichson, 1847)

Cundinamarca, Sasaima, 1225 m, 4°57'N/76°26'W, 8 III 1975, 1 ex., A. Alarcén;
Meta, Cubarral, Finca Brisas del Ariari, 180 m, 3°47'N/73°52'"W, 21 XI 2003, 1 ex.,
L. Pérez.

Distribution. Bolivia; Peru. New to Colombia.
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Charidotella moraguesi Borowiec, 2007b

Tolima, Carmen de Apicald, Finca La Ponderosa, 328 m, 4°09'00"N/75°46'37"W, 23
X 1998, 1 ex., H. Parada.
Distribution. French Guyana. New to Colombia.

Charidotella puella (Boheman, 1855)

Antioquia, Carepa, Granja Tulenapa, 28 m, 7°46'00"N/76°39'58"W, 141X 2001, 1 ex.,
G. Morales; Antioquia, Puerto Triunfo, Rio Claro, 115 m, 5°52'N/74°38"W/, V 1985,
1 ex., A. Madrigal, VI 1985, 1 ex., R. Vélez; Meta, Acacias, 522 m, 4°00'N/73°46"W,
19 VIII 1976, 1 ex., S. Rodriguez; Cundinamarca, Tocaima, 400 m, 4°27'N/74°38"W,
2 XI 1973, 1 ex., O. Barbosa; Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 1 X
1975, 1 ex., C. Rodriguez; Tolima, Armero, 352 m, 4°57'N/74°54"W, 14 IX 1980, 1
ex., E. Maldonado.

Distribution. Belize; Colombia; Costa Rica; Ecuador; French Guyana; Mexico;
Honduras; Nicaragua; Panama; Peru; Venezuela.

Charidotella sexpunctata (Fabricius, 1781)

Antioquia, Concepcién, 1862 m, 6°23'55"N/75°15'22"W,, II 1997, 1 ex., F.J. Serna
& J.G. Hurtado; Antioquia, San Luis, 1050 m, 6°02'50"N/74°59'50"W, IV 1995,
1 ex., Silva; Cundinamarca, Apulo, 421 m, 4°31'N/74°35'W, 8 VI 1984, 1 ex.,
Morales; Cundinamarca, Bogotd, 2620 m, 4°35'56"N/74°04'51"W, 30 V 1990,
1 ex., B. Diaz; Cundinamarca, Fusagasugd, 1746 m, 4°20'N/74°21"W, 4 1II 1990,
1 ex., A. Pagos; Cundinamarca, Girardot, 150 m, 4°30'N/75°45"W, 7 XI 1970, 1
ex., A. Sudrez, 24 XI 2001, 1 ex., D. Moreno; Cundinamarca, Guaduas, 1007 m,
5°04'N/74°35"W/, 30 VI 1966, 1 ex., M. Pelaez, no date, 1 ex., O. Moro; Cundi-
namarca, Guayabetal, 4°13'40"N/73°48'59"W, 14 X 1970, 1 ex., H. Herndndez;
Cundinamarca, La Mesa, 1298 m, 4°38'05"N/74°27'57"W, 10 IX 1994, 1 ex., A.
Pinilla; Cundinamarca, La Mesa, San Javier, 1298 m, 4°38'05"N/74°27'57"W, 1
VI 1997, 1 ex., A. Alessandri; Cundinamarca, La Mesa, Vda. San Joaquin, 670 m,
4°38'05"N/74°27'57"W, 17 IV 2002, 1 ex., J. Gémez; Cundinamarca, La Palma,
1462 m, 5°21'51"N/74°23'51"W, 28 IX 1973, 1 ex., A. Pinilla; Cundinamarca, Man-
ta, 1924 m, 5°00'42"N/73°32'41"W, 3 V 1997, 1 ex., X. Medina; Cundinamarca,
Silvania, 1470 m, 4°24'21"N/74°23'24"W, 2 X1 1994, 2 exx., C. Ferro, 15 III 1997,
1 ex., C. Bojacd; Cundinamarca, Villeta, Vda. Topacio, 842 m, 5°00'N/74°28"W, 31
X 1970, 1 ex., L. Sinchez; Cundinamarca, Viotd, 567 m, 4°26'31"N/74°31'33"W,
6 VI 1989, 1 ex., F. Ramirez; Huila, Neiva, 442 m, 2°55'46"N/75°17'31"W, 25 V
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1974, 1 ex., C. Reyes; Meta, Acacias, 522 m, 4°00'N/73°46'W, 1 V 1974, 1 ex., L.
Oviedo, 28 III 1975, 1 ex., B. Correa; Meta, Guamal, 518 m, 3°51'N/73°45'W, 2 VIII
1968, 1 ex., S. Bobadillo, 21 V 1994, 1 ex., Lépez & Rico; Meta, Puerto Lépez, 450
m, 4°06'01"N/72°57'22"W, 27 V 2005, 1 ex., ]J. Castro, 26 V 2005, 1 ex., D. Rios;
Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 8 VI 1969, 1 ex., S. Martinez, 28 VI
1970, 1 ex., H. Osorio; Santander, Bucaramanga, 958 m, 7°07'17"N/73°07'33"W, 2
XI 1973, 1 ex., Castellano; Santander, La Belleza, 1900 m, 5°51'N/73°58'W, 28 III
1972, 1 ex., L. Angulo; Santander, Socorro, 1219 m, 6°25'N/73°14'W, 1 ex., L. Are-
nas & R. Lesmes; Tolima, El Guamo, 323 m, 4°02'05"N/74°58'25"W, 16 X 2001,
1 ex., A. Sarmiento; Tolima, Espinal, 322 m, 4°09'N/74°53'W, 19 V 2003, 1 ex.,,
M. Capera & C. Jerez; Tolima, Honda, 229 m, 5°12'N/74°44'W, 3 IV 1974, 1 ex.,
E. Guevara; Tolima, Ibagué, 1285 m, 4°26'50"N/75°14'44"W, 30 I 1981, 1 ex., L.
Luenas; Tolima, Melgar, 323 m, 4°12'24"N/74°38'44"W, 1 X 1975, 1 ex, L. Méndez;
Tolima, Purificacién, 310 m, 3°51'N/74°56'W, 4 IV 1969, 1 ex., B. Vdsquez; Valle
del Cauca, Caicedonia, 1400 m, 4°19'25"N, 75°50'00"W, 16 X 2001, 1 ex., C. Prada.
Distribution. widespread from Canada to northern Argentina, include Brazil.

Charidotella tuberculata (Fabricius, 1775)

Meta, Granada, 450 m, 3°32'N/73°43'W, 20 IX 1989, 1 ex., G. Villalba; Tolima,
Faldn, 998 m, 5°07'35"N/74°57'18"W, 10 IV 1990, 1 ex., Y. Beltran.

Distribution. Colombia; Costa Rica; El Salvador; Guatemala; Honduras; Mexico;
Nicaragua; Venezuela.

Charidotella vinula (Boheman, 1855)

Cundinamarca, Sasaima, 1225 m, 4°57'59"N/76°26'15"W, 23 V 1967, 1 ex., E. Del-
gado; Cundinamarca, Viotd, El Triunfo, 567 m, 4°26'N/74°31"W, 10 111 1968, 1 ex.,
S. Sdnchez; Valle del Cauca, La Unidn, Fca. Grajales, 1250 m, 4°35'N 76°15'W, 14
X 2003, 1 ex., A. Molano.

Distribution. Argentina; Bolivia; Brazil; Colombia; Ecuador; French Guyana;
Guyana; Mexico; Paraguay; Surinam; Venezuela.

Charidotis bipartita (Boheman, 1855)
Santander, Puerto Wilches, 75 m, 7°20'52"N/73°54'25"W/, 1511993, 1 ex., G. Vargas.

Distribution. Brazil; French Guyana; Honduras; Panama; Venezuela. New to
Colombia.
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Charidotis cincticula (Boheman, 1855)

Cundinamarca, Villeta, 842 m, 5°00'52"N/74°28'23"W,, 28 V 1990, 1 ex., R. Sudrez.
Distribution. Bolivia; Brazil; Ecuador; French Guyana; Peru. New to Colombia.

Charidotis vitreata (Perty, 1830)

Antioquia, Amalfi, Candn del Porce, Calandria, 985 m, 6°55'N/75°04"W, 14 1 1998,
1 ex., J. Hurtado.

Distribution. Argentina; Brazil; Colombia; Guatemala; Mexico; Nicaragua; Pan-
ama; Peru.

Chelymorpha cavata Boheman, 1854

Cundinamarca, Guayabetal, 1200 m, 4°13'N/73°48'W, 1 V 1969, 1 ex., L.M. Rico
& C. Cujia.
Distribution. Colombia; Venezuela.

Chelymorpha marginata (Linnaeus, 1758)

Cesar, Valledupar, 182 m, 9°29'N/73°15'W, 5 IV 1972, 1 ex., ]. Avellano; Cundi-
namarca, Guayabetal, 1200 m, 4°13'N/73°48'W, 1 V 1969, 1 ex., C. Cujia, 11 V
1972, 1 ex., E. Daza; Cundinamarca, Medina, 431 m, 4°38'54"N/73°19'37"W, 14
X 1989, 1 ex., C. Franco; Cundinamarca, Tocaima, 400 m, 4°27'N/74°38'W, 17 V
1969, 1 ex., A. Guzmain.

Distribution. Bolivia; Brazil; Colombia; Ecuador; French Guyana; Paraguay; Su-
rinam; Venezuela.

Chelymorpha testaceomarginata Boheman, 1854

Boyacd, Sogamoso, 2569 m, 5°42'58"N/72°55'38"W/, 8 VI 1967, 1 ex., Plazas; Cun-
dinamarca, Bogotd, 2620 m, 4°35'56"N/74°04'51"W, 3 IV 1969, 1 ex., Plazas; Cun-
dinamarca, Girardot, 281 m, 4°18'18"N/74°48'08"W, 6 XI 1989, 1 ex., E. Gonziles;
Cundinamarca, Guaduas, 1007 m, 5°04'N/74°35'W, 27 1X 1975, 1 ex., D. Moreno;
Cundinamarca, La Mesa, San Javier, 1298 m, 4°38'05"N/74°27'57"W, 1 ex., Barbosa
& Garcés, 1110 m, 4°38'N/74°27'W, 2 IV 1972, 1 ex., G. Arguelles; Cundinamarca,
Pacho, 1798 m, 5°07'57N/74°09'42"W, 20 V 1992, 1 ex., R. Chizaba, 8 IV 1995, 1
ex., P. Carlos; Cundinamarca, Villeta, 842 m, 5°00'N/74°28'W, 12 XI 1981, 1 ex.,
C. Orjuela; Huila, Neiva, 442 m, 2°55'N/75°17'W, 10 VII 1972, 1 ex., F. Gutierez;
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Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 6 X 1975, 1 ex., ]. Gémez; Norte de
Santander, Cucuta, 320 m, 7°53'N/72°30"W, 14 IX 1974, 1 ex., L. Ojeda; Tolima,
Mariquita, 328 m, 5°12'N/74°55'"W, 22 VI 1976, 1 ex., ]J. Nieto; Valle del Cauca,
Buga, 969 m, 3°54'06"N/76°18'14"W/, 20 IV 1994, 1 ex., Lizarrazo & Barriga.

Distribution. Colombia; Costa Rica; Dominican Rep.; Panama; Venezuela, N
Brazil. Probably many records of Chelymorpha cribraria (F.) from northwestern part of
South America belongs to Ch. testaceomarginata Boh.

Chersinellina heteropunctata (Boheman, 1854)

Cérdoba, Monteria, Tres Palmas, 18 m, 8°29'N/75°56'W, VI 1973, 1 ex., R. Vélez;
Cundinamarca, Fusagasugd, 1746 m, 4°20'49"N/74°21'53"W, X 1994, 1 ex., M.
Ahumada.

Distribution. Colombia; Panama.

Cistudinella foveolata Champion, 1894

Guaviare, San Jose del Guaviaré, 240 m, 2°33'N/72°38"W, I1I 1996, 1 ex., C. Forero.
Distribution. Colombia; Costa Rica; Ecuador; Panama.

Coptocycla n. sp. Sekerka & Windsor, in prep.

Coprocycla dorsoplagiata Champion, 1894 (ex parte).
Coprocycla rufonotata sensu Spaeth, 1936¢: 255; Windsor et al. 1992: 390; Borowiec
1996: 225 (as Psalidonota rufonotata) all misinterpretations.

Antioquia, Jeric6, 1967 m, 5°47'39"N/75°47'23"W, 1996, 1 ex., C. Tamayo.

Distribution. Colombia; Costa Rica; Panama; Venezuela.

Note: Spaeth (1936¢) misinterpreted Coprocycla rufonotata Champion, 1893 and
recent records of this taxon (Windsor et al. 1992: 390; Borowiec 1996: 225) concern
an undescribed species. Its formal description is now under preparation by Sekerka
and Windsor in their review of the Panamanian tortoise beetles.

Cteisella divalis Spaeth, 1926b

Cundinamarca, Girardot, 150 m, 4°30'N/75°45'W, 19 III 1969, 1 ex., Junca; Toli-
ma, Honda, 229 m, 5°12'25"N/74°44'28"W, 8 V 1966, 1 ex., E. Guzmain, 1 ex., O.
Pedraza.

Distribution. Colombia; Panama; Venezuela.
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Cyrtonota bergeali Borowiec & Sassi, 1999

Valle del Cauca, Calima, C. Alegre, 1414 m, 3°55'N, 76°40"W, IV 1990, 2 exx., L.C.
Pardo-Locamo.
Distribution. known only from Valle del Cauca in Colombia.

Cyrtonota dissecta (Boheman, 1850)

Cundinamarca, San Antonio del Tequendama, 1521 m, 4°37'04"N/74°21'15"W, 27
IV 1990, 1 ex., M. Fuentes; Cundinamarca, Viotd, 567 m, 4°26'31"N/74°31'33"W,
10 V 1966, 1 ex., P. Mendoza; Risaralda, Ucumari, vereda El Bosque, V 2000, 1 ex.,
J. Sdenz.

Distribution. Colombia; Peru.

Cyrtonota goryi (Boheman, 1850)

Meta, Villavicencio, 467 m, 4°09'N/73°39"W, 24 V 1969, 1 ex., ].R. Alba.

Distribution. known only from Colombia.

Cyrtonota moderata (Spaeth, 1913)

Caldas, Guidtica, 1820 m, IX 1994, 1 ex., A. Madrigal; Quindio, Armenia, 1483 m,
4°31'N/75°42"W, 12000, 1 ex., A. Madrigal.
Distribution. known only from Colombia.

Cyrtonota steinheili (\Wagener, 1877)

Cundinamarca, La Mesa, 1298 m, 4°38'05"N/74°27'57"W, 5 IV 1994, 1 ex., H.
Rodiguez.
Distribution. Colombia; Peru.

Cyrtonota textilis (Boheman, 1850)

Cundinamarca, Apulo, 421 m, 4°31'18"N/74°35'58"W,, 16 IX 1995, 1 ex., Fredy;
Cundinamarca, Bojacd, Vda. Bojacd, El Chilcal, 1950 m, 4°44'N/74°20"W,
5 V 2001, A. Osorio & C. Zuluaga; Cundinamarca, La Mesa, Laguna Pedro
Palo, 1298 m, 4°38'05"N, 75°11'7"W, 20 III 1993, 1 ex., P. Osorio, 2031 m,
4°41'07"N/74°23'50"W, 16 IV 1994, 1 ex., D. Moreno, 1298 m, 2 XI 1996, 1 ex.,
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A. Romero, 2031 m, IX 1998, 1 ex., ]. Mufioz; Cundinamarca, La Mesa, Laguna
Pedro Palo, Quebrada Patio Bonito, 1298 m, 4°38'05"N/74°27'57"W, 1 ex., J. Mar-
tinez & D. Vegas; Cundinamarca, Pandi, 1024 m, 4°11'40"N/74°29'50"W, 12 X
1995, 1 ex., T. Corredor; Cundinamarca, San Antonio del Tequendama, 1500 m,
4°37'N/74°21'W, 1 V 2001, 1 ex., C. Martinez, J. Mufoz & J. Abello; Cundinamar-
ca, San Bernardo, 1600 m, 4°11'10"N/74°24'31"W, 19 IX 1989, 1 ex., M. Pava;
Cundinamarca, Soacha, 2568 m, 4°35'03"N/74°13'23"W, 21X 1989, 1 ex., A. Mar-
tinez; Cundinamarca, Tena, 1384 m, 4°39'33"N/74°23'28"W, 17 X1 1993, 1 ex., H.
Rondén, 30 III 1994, 2 ex., A. Tovar; Cundinamarca, Villeta, Vda. Topacio, 842
m, 5°00'N/74°28"W, 6 IV 2001, 1 ex., A. Afanador & C. Berdugo; Guainia, Puerto
Inirida, 100 m, 3°49'N/67°52'W, 16 V 1992, 1 ex., S. Bernal; Huila, Neiva, 442 m,
2°55'46"N/75°17'31"W, 1 ex., H. Trujillo; Meta, Granada, 450 m, 3°32'N/73°43"W,
1V 1994, 1 ex., N. Pinzén; Meta, Villavicencio, 467 m, 4°9'N/73°39'W, 3 IV 1994,
1 ex., C. Pdez; Tolima, Cajamarca, El Tigre, 1814 m, 4°26'N/75°25'W, 27 V 2002,
1 ex., J. Martinez; Tolima, Guamo, 323 m, 4°02'05"N/74°58'25"W, 20 V 1995, 1
ex., T. Rene; Tolima, Ibagué, 1285 m, 4°26'50"N/75°14'44"W/, 18 IX 1998, 1 ex.,
A. Rubio; Valle del Cauca, Sevilla, 1612 m, 4°16'06"N/75°57'13"W, 3 1 1990, 1
ex., M. Caro
Distribution. known only from Colombia.

Delocrania cossyphoides Guérin, 1844

Magdalena, San Sebastién de Buenavista, 25 m, 9°23'N/74°11'W, 27 II 1994,
4 exx. on Palma ornamental, A. Madrigal; Santander, Puerto Wilches, 75 m,
7°20'52"N/73°54'25"W, 2 VIII 2004, 1 ex., D. Avila.

Distribution. Brazil; Trinidad; Venezuela. New to Colombia.

Deloyala fuliginosa (Olivier, 1790)

Cérdoba, Monteria, 19 m, 8°45'N/75°52'W, IX 1972, 1 ex., R. Vélez.
Distribution. Belize; Brazil; Colombia; Costa Rica; Cuba; Dominican Republic; El
Salvador; Guatemala; Martinique; Mexico; USA: Texas; Nicaragua; Panama; Venezuela.

Deloyala insubida (Boheman, 1855)

Antioquia, Amalfi, Candén del Porce, 1050 m, 6°55'N/75°04'W, 1997, 1 ex., ].
Hurtado; Cundinamarca, Arbeldez, 1417 m, 4°16'N/74°24'"W, 1 XI 1973, 1 ex., A.
Gonzilez; Cundinamarca, La Mesa, 1298 m, 4°38'05"N/74°27'57"W, 8 IV 1970, 1
ex., L. Moreno, 1 IV 1997, 1 ex., J. Camargo; Cundinamarca, La Mesa, via a Mesi-
tas, 1298 m, 4°38'05"N/74°27'57"W, 19 VI 1998, 1 ex., C. Navas; Meta, Villavi-
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cencio, Puerto Lopez, 450 m, 3°08'N/73°45'W, 26 V 2005, 1 ex., D. Rios; Tolima,
Armero, 352 m, 4°57'N/74°54'W, 10 XII 1965, 1 ex., Pérez; Tolima, Ibagué, 1285
m, 4°26'50"N/75°14'44"W/, 25 IV 1978, 1 ex., G. Vargas; Tolima, Melgar, 323 m,
4°12'24"N/74°38'44"W, 31 111 1972, 1 ex, M. Acosta.

Distribution. Colombia; Costa Rica; Ecuador; Panama; Venezuela.

Discomorpha amazona (Spaeth, 1940)

Meta, Cumaral, 480 m, 4°17'N/73°33'W, 29 IX 1973, 1 ex., A. Vargas; Meta, Vil-

lavicencio, 469 m, 4°09'N/73°39'W, 14 X 1994, 1 ex., F. Montes; Santander, Oiba,

Vda. Pedregal, 1452 m, 6°15'N/73°15"W, 4 VI 2003, 1 ex., J. Cdrdenas.
Distribution. Colombia; Peru.

Discomorpha batesi (Boheman, 1856)

Antioquia, Ituango, 1675 m, 11989, 1 ex., D. Calle.
Distribution. Brazil; Colombia; Peru.

Discomorpha biplagiata (Guérin-Méneville, 1844)

Casanare, Mani, 200 m, 4°49'N/72°17'W, 22 III 1967, 2 exx., Plazas; Casanare,
Yopal, 350 m, 5°21'N/72°24'W, 5 V 1967, 1 ex., H. Lizarazo; Cundinamarca, Girar-
dot, 281 m, 4°18'18"N/74°48'08"W, 31 VIII 1924, 1 ex., J. Rincén; Cundinamarca,
Guayabetal, 1200 m, 4°13'N/73°48'W, 4 V 1969, 1 ex., H. Munoz & O. Milldn;
Cundinamarca, Villeta, 842 m, 5°00'N/74°28"W, 4 VII 1972, 1 ex., A. Canunes; Hu-
ila, Neiva, 442 m, 2°55'46"N/75°17'31"W, 20 X 1974, 1 ex., ]. Ruiz; Meta, Cumaral,
480 m, 4°17'N/73°33'W, 5 X1II 1988, 1 ex.; Meta, Guamal, 518 m, 3°51'N/73°45'W,
19 X 1994, 1 ex., Pinilla; Meta, La Macarena, 3°11'16"N/734°59'20"W, 29 III 1997,
1 ex., C. Santana; Meta, San Juan de Arama, 450 m, 3°22'N/73°52"W, VIII 1969, 1
ex.; Meta, San Martin, 419 m, 3°42'N/73°42'"W, 20 VIII 1974, 1 ex., F. Garzdn, 30
III 1994, 1 ex., A. Avella; Meta, Villavicencio, 467 m, 4°09'N/73°39'W, VI 1967,
2 exx., Cardona, 17 VI 1967, 1 ex., J. Carrillo, 10 V 1969, 1 ex., ]. Lépez, 20 VI
1969, 1 ex., M. Barreto, 1 III 1972, 2 exx., I. Garzén, 1 III 1972, 1 ex., G. Guzman,
20 VII 1974, 1 ex., R. Granados, 16 XII 1974, 1 ex., L. Torres, 2 XI 1981, 1 ex., C.
Orjuela & E. Mejia; Tolima, Espinal, 322 m, 4°09'N/74°53'W, 11 VI 1975, 1 ex.,
D. Martinez; Tolima, Fresno, 1473 m, 5°09'16"N/75°02'23"W, 19 11 1967, 1 ex., A.
Moreno; Tolima, Honda, 224 m, 5°12'25"N/74°44'28"W, 511975, 1 ex., 41 1995,
1 ex., R. Granados; Valle del Cauca, Cali, 987 m, 3°26'N/76°31'W, 11 XI 1974, 1
ex., A. Contreras.
Distribution. Brazil; Colombia; Ecuador; Peru; Venezuela.



Checklist of torroise beetles (Coleoptera, Chrysomelidae, Cassidinae) from Colombia... 103

Discomorpha spectanda (Boheman, 1862)

Magdalena, Mompox, 9°21'44"N/79°59'8"W, IX 1982, 1 ex. on Tabebuia rosea, A.
Madrigal.

Note. The species is not associated with 7abebuia rosea and was most likely just
sitting on the plant as Discomorpha is associated with Boraginaceae, dominantly the
genus Cordia (L. Sekerka pers. comm.).

Distribution. Known only from Colombia.

Discomorpha panamensis (Spaeth, 1919b)

Antioquia, San Luis, 1050 m, 6°02'50"N/74°59'59"W, 25 IX 1989, 1 ex., C. Rincén.
Distribution. Panama. New to Colombia.

Dorynota kiesenwetteri (Boheman, 1854)

Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 1 XI 1974, 1 ex., A. Yafez.
Distribution. Bolivia; Brazil; Colombia; Peru.

Dorynota nodosa (Boheman, 1854)

Sucre, El Pifia, 237 m, 9°27'N/75°12"W, 10 VII 1998, 1 ex., E. Vergara.
Distribution. Colombia; Panama; Venezuela.

Dorynota rufomarginata (Wagener, 1881)

Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 11 VII 1974, 1 ex., ]. Pabén.
Distribution. Brazil. New to Colombia.

Echoma anaglyptoides Borowiec, 1998b

Cundinamarca, Bituima, 1412 m, 4°52'31"N/74°32'33"W, 16 V 1989, 1 ex., M. Bui-

trago, 2 V 1992, 1 ex., O. Bilvao; Cundinamarca, Nimaima, Inspeccién de Policia de

Tobia, 1185 m, 5°07'44"N/74°23'20"W, 10 11990, 1 ex., . Garcia; Cundinamarca, Pa-

cho, 1798 m, 5°07'N/74°09"W, 4 XI 1989, 1 ex, en Melastomataceae, C. Berrio; Tolima,

Chaparral, La Granja, Barrio Baltrdn, 850 m, 3°43'N/75°29"W, 5 IV 2002, 2 exx., M.

Segura; Tolima, Espinal, 322 m, 4°09'10"N/74°53'19"W, 3 V1 1989, 1 ex., . Rodriguez.
Distribution. Brazil; Colombia; French Guyana.
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Echoma clypeata (Panzer, 1798)

Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 27 IX 1974, 1 ex., S. Vega.
Distribution. Bolivia; Brazil; Colombia; Ecuador; French Guyana; Guyana; Para-
guay; Peru; Trinidad; Venezuela.

Eugenysa columbiana (Boheman, 1850)

Boyacd, Otanche, 1050 m, 5°49'35"N/74°11'20”, V 1994, 1 ex, A. Ortega; Caldas,
Confines, Cariafio, 500 m, II 2002, 1 ex., E.E. Martinez; W Cundinamarca, Viani,
1498 m, 4°52'36"N/74°33'57"W, 24 IX 1985, 1 ex., Moro.

Distribution. Colombia; Costa Rica; Panama.

FEugenysa martae Borowiec, 1987

Valle del Cauca, Calima, R. [= Rio] Chancos, X 1990, 1 ex., L.C. Pardo-Locamo.
Distribution. known only from Colombia.

Eugenysa unicolor Borowiec & Dabrowska, 1997

Cesar, Aguachica, 162 m, 8°18'42"N/73°27'03"W, 10 VI 1972, 1 ex., J. Jiménez.
Distribution. Eucador; Peru; New to Colombia.

Eurypedus nigrosignatus (Boheman, 1854)

Atldntico, Barranquilla, 68 m, 11°00'N/74°48"W, 7 VII 1967, 1 ex., Laverde; Cal-
das, Victoria, 700 m, 5°19'N/74°54'"W, 2 IX 1974, 1 ex., M. Calderén; Casanare,
Yopal, La Nieta, Maracaito, 350 m, 5°21'N/72°24"W, 16 IX 2003, 1 ex., J. Lépez;
Casanare, Yopal, Via La Chaparrera, 350 m, 5°21'N/72°24"W, 25 VIII 1997, 1
ex., H. Alvarez; Cundinamarca, Apulo, 421 m, 4°31”/74°35'W, 5 X 1969, 1 ex.,
C. Pinzén, 24 IV 1993, 1 ex., I. Guarinmelgar; Cundinamarca, Bogotd, 2600
m, 4°35'56"N/74°04'51"W, 21 X 1966, 1 ex., ]. Ortiz; Cundinamarca, Bogotd,
Parque Simén Bolivar, 2620 m, 4°35'56"N/74°04'51"W, 20 XI 2001, 1 ex., W.
Canén; Cundinamarca, Choachi, 1927 m, 4°31'53"N/73°55'36"W, 20 III 2001,
1 ex., J. Valderama; Cundinamarca, Girardot, 281 m, 4°18'18"N/74°48'08"W, 15
V 1975, 1 ex., B. Guzman, 150 m, 4°30'N/75°45'W, 5 XI 1994, 1 ex., M. Belt-
rdn, 24 XI 2001, 1 ex., D. Moreno; Cundinamarca, Guayabetal de Siquima, 1630
m, 4°52'N/74°28'W, 24 V 1964, 1 ex., N. Correa, 26 X 1969, 1 ex., C. Pinzén;
Cundinamarca, La Mesa, Vda. San Joaquin, 670 m, 4°38'05"N/74°27'57"W, 17
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IV 2002, 1 ex., J. Gémez, 17 IV 2002, 1 ex., A. Bejarano, 17 IV 2002, 1 ex., J.
Cirdenas, 1700 m, 17 IV 2002, 1 ex., H. Duque; Cundinamarca, La Mesa, Via
Tocaima, 1298 m, 4°38'N/74°27'W, 3 IV 1993, 1 ex., C. Omar; Cundinamarca,
Narifio, 400 m, 4°24'N/74°50'W, 27 111 1975, 1 ex., A. Mendoza; Cundinamarca,
Pacho, 1798 m, 4°18'18"N/74°48'08"W, 2 V 1998, 1 ex., Amorocho & Gdémez;
Cundinamarca, Pacho, Los Algarrobos, 1798 m, 5°07'N/74°09'W, 21 X 1997, 1
ex., . Gross; Cundinamarca, Tocaima, 400 m, 4°27'40"N/74°38'10"W, 1511961,
1 ex., A. Enciso, 24 IV 1969, 3 exx., L. Rico & C. Cujia, 28 III 1984, 2 exx., L.
Sarmiento; Cundinamarca, Utica, 497 m, 5°11'45"N/74°29'03"W, 2 IV 1966, 3
exx., 3 IV 1966, 2 exx., J. Ortiz; Cundinamarca, Villeta, 842 m, 5°00'N/74°28"W,
17 VII 1966, 1 ex., E. Aponte, 18 X 1969, 1 ex., C. Pinzén; Huila, El Hobo, 276
m, 2°35'17"N/75°27'13"W, 11 V 1998, 1 ex., Amorocho & Gémez; Huila, Neiva,
442 m, 2°55'N/75°17"W, 13 IV 1964, 1 ex., F. Ramos, 25 V 1974, 5 exx., C. Reyes;
Meta, Acacias, 522 m, 4°00'N/73°46'W, 13 X 1973, 1 ex., B. Torres; Norte de
Santander, Cucuta, 320 m, 7°53'N/72°30'W, 31V 1969, 1 ex., 31V 1969, 1 ex., 4
IV 1969, 1 ex., R. Lemus, 16 VII 1974, 1 ex., R. Granados, 20 VII 1974, 2 exx., J.
Gémez, 9 X 1974, 1 ex., C. Melo; Tolima, Espinal, 322 m, 4°09'10"N/74°53'19"W,
19 V 1966, 1 ex., H. Ayala, 1 III 1967, 1 ex., Bernal; Tolima, Espinal, Ins. Pol.
Chicoral, 322 m, 4°09'N/74°53"W, 23 XII 1969, 1 ex., ].D. Moreno; Tolima, Gua-
mo, 200 m, 3°45'N/76°54"W, 8 XI 1996, 1 ex., K.R., 8 XII 2001, 1 ex., D. Moreno;
Tolima, Honda, 229 m, 5°12'25"N/74°44'28"W, 8 V 1966, 1 ex., E. Guzman,
1 ex., A. Gonzédlez; Tolima, Mariquita, 328 m, 5°12'10"N/74°55'49"W, 24 VII
1966, 1 ex, G. Pedraza, 22 IX 1993, 1 ex., P. Bolivar; Tolima, Melgar, 323 m,
4°12'N/74°38'W, 20 VII 1966, 1 ex, H. Santos, 1 V 1967, 1 ex., G. Torrado, 1 X
1994, 1 ex., W. Valera.
Distribution. Colombia; Guatemala; Nicaragua; Panama; Venezuela.

Helocassis crucipennis (Boheman, 1855)

Sucre, San Marcos, Santa Inés, 29 m, 8°40'N/75°08'W, 26 VI 2003, 1 ex., A. Diaz.
Distribution. Belize; Colombia; Costa Rica; Guatemala; Honduras; Mexico; Nic-
aragua; Panama; Venezuela.

Helocassis testudinaria (Boheman, 1855)

Antioquia, Santafé de Antioquial567 m, 6°11'N/75°34'W, XII 1986, 3 exx., R.
Vélez; Cundinamarca, Ricaurte, 287 m, 4°16'38"N/74°46'41"W, 29 III 1994, 1 ex.,
H. Gémez; Cundinamarca, Villeta, Vda. Guamalotal, 842 m, 5°00'N/74°28"W,, 25
IX 2000, 1 ex., Urrea & Tamara.

Distribution. Belize; Colombia; Costa Rica; El Salvador; Guatemala; Honduras;
Mexico; Panama; USA: Arizona, Florida; Venezuela.
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Hilarocassis bordoni Borowiec, 2002a

Cundinamarca, Girardot, 150 m, 4°30'N/75°45'W, 9 IV 1994, 1 ex., A. Silva; Cun-
dinamarca, Guayabe tal, 1200 m, 4°13'N/73°48'W, 1 IV 1969, 1 ex., C. Acosta; Cun-
dinamarca, La Mesa, 1298 m, 4°38'05"N/74°27'57"W, 15 IX 1996, 1 ex., C. Pinzdn;
Cundinamarca, Mesitas del Colegio, Fca. Las Brisas, 1100 m, 4°35'N/74°26"W, 9 111
2002, 1 ex., A. Bejarano.

Distribution. Venezuela. New to Colombia.

Hybosa galbanata Boheman, 1855

Caldas, La Dorada, 178 m, 5°27'N/74°40"W, 10 V 1971, 1 ex., 15 X 1971, 1 ex,, J.
Zapata.
Distribution. known only from Colombia.

Ischnocodia annulus (Fabricius, 1781)

Cundinamarca, Bogotd, El Paraiso, 2620 m, 4°35'56"N/74°04'51"W, 9 IX 1997,
1 ex., M. Alape; Cundinamarca, Cachipay, Insp. Pol. Anolaima, Vrda. San Cay-
etano, 5°16'22"N/74°34'22"W, 23 VII 1997, 1 ex., S. Olarte; Cundinamarca,
Caqueza, 1746 m, 4°24'30"N/73°56'58"W, 12 IV 1997, 1 ex., A. Alessandri; Cun-
dinamarca, La Mesa, Casco urbano, 1298 m, 4°38'05"N/74°27'57"W, 11 X 1997,
1 ex., E. Baron; Cundinamarca, La Mesa, San Javier, 1110 m, 4°38'N/74°27"W,
8 VI 1996, 1 ex., S. Dinas; Cundinamarca, La Mesa, Vrda. Guayabal, 1298 m,
4°38'05"N/74°27'57"W,7X 1997, 2 exx., M.A. & D.R.; Cundinamarca, Paime, 960
m, 5°22'16"N/74°09'18"W, 2 V 1992, 1 ex., Y. Castro; Cundinamarca, San Juan de
Rio Seco, 1203 m, 4°50'54"N/74°37'35"W, 19 VIII 1998, 1 ex., J. Gutiérrez; Cun-
dinamarca, Ubal4, Vrda. El Puerto, 1962 m, 4°44'48"N/73°32'18"W, 20 1 1998, 2
exx, M. Garcia; Cundinamarca, Villeta, Ecopetrol, 842 m, 5°00'52"N/74°28'23"W,
31 VIII 1997, 1 ex., R. Paredes; Meta, Cubarral, San Luis de Cubarral, Brisas del
Ariari, 180 m, 3°47'N/73°52"W, 6 IV 2004, 1 ex., L. Ramirez & A. Vargas; Meta, La
Macarena, 3°11'16"N/73°59'20"W, 26 III 1997, 1 ex., E. Bastidas; Norte de San-
tander, El Zulia, Rio Zulia, 220 m, 7°56'04"N/72°16'37"W, 2 XII 1998, 1 ex., F.
Camacho; Santander, El Carmen de Chucuri, Vda. Dos Bocas, Fca. Playa Grande,
550 m, 6°46.514'N/73°38.408"W, XI 2003, 7 exx., L. Otero; Santander, La Belleza,
Vrda. Los Naranjos, 1900 m, 5°51'57"N/73°58'02"W, 21 III 1997, 1 ex., H. Ma-
rin; Valle del Cauca, Buga, 969 m, 3°54'06"N/76°18'14"W, 14 X 2003, 1 ex., D.
Quintana.

Distribution. Argentina; Belize; Bolivia; Brazil; Colombia; Costa Rica; Ecuador;
El Salvador; French Guyana; Guatemala; Honduras; Mexico; Nicaragua; Panama;
Paraguay; Trinidad; Venezuela.
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Microctenochira aspersa (Champion, 1894)

Antioquia, Cocornd, 6°3'25"N 75°11'7"W, 1286 m, VI 1977, 1 ex., R. Vélez; An-
tioquia, Concepcién, 1862 m, 6°23'55"N/75°15'22"W, I1 1997, 4 exx., F.J. Serna &
J.G. Hurtado; Cundinamarca, Girardot, 150 m, 4°30'N/75°45'W, 13 VI 1967, 1 ex.,
Chavarriaga; Cundinamarca, Guayabetal, 1200 m, 4°13'N/73°48'W, 1 V 1969, 1 ex.,
L.M. Rico & C. Cujia; Cundinamarca, Sasaima, 1225 m, 4°57'59"N/76°26'15"W,
1 V 1970, 1 ex., E. Morales, VI, 1 ex., Jiménez; Cundinamarca, Viotd, 567 m,
4°26'31"N/74°31'33"W/, 1 V 1996, 1 ex., L. Sdnchez; Magdalena, Sevilla, VIII 1942,
2 exx., F.L. Gallego; Meta, Cubarral, San Luis de Cubarral, Brisas del Ariari, 180 m,
3°47'N/73°52"W, 6 IV 2004, 1 ex., L. Ramirez & A. Vargas; Meta, Villavicencio, 467
m, 4°09'N/73°39'W, 28 IV 1989, 1 ex., J. Rodriguez; Santander, Lebrija, 1015 m,
7°06'59"N 73°13'13"W, 12 V 1977, 1 ex., L. Rivera.

Distribution. Colombia; Costa Rica; Guatemala; Mexico; Panama.

Microctenochira cumulata (Boheman, 1855)

Antioquia, San Andrés, 1530 m, VII 1952, 1 ex., E Gallego.
Distribution. Colombia; Costa Rica; Ecuador; Guatemala; Mexico; Nicaragua;
Panama; Venezuela.

Microctenochira fairmairei (Boheman, 1855)

Antioquia, Amalfi, Cafién del Porce, Fosforito, 945 m, 6°45'37"N/75°06'28"W, 10 VI

1997, 2 exx., ]. Hurtado; Antioquia, Amalfi, Cafién del Porce, Santa Lucia, 1050 m,

6°46'34"N/75°06'18"W,, 31 VII 1997, 1 ex., ]. Hurtado; Antioquia, San Roque, Vda.

La Mora, Alto El Cuatro, 1800 m, 6°29'45"N/75°01'54"W, X 2008, 1 ex., H. Paredes.
Distribution. Bolivia; Colombia; Ecuador; Panama; Peru.

Microctenochira flavonotata (Boheman, 1855)

Cundinamarca, La Mesa, 1298 m, 4°38'05"N/74°27'57"W, 11 VI 1989, 1 ex., A. Boada.
Distribution. Colombia; Costa Rica; Honduras; Nicaragua; Panama; Surinam;
Trinidad; Venezuela.

Microctenochira fraterna (Boheman, 1855)

Antioquia, Amalfi, Cafdn del Porce, 6°55'N/75°04"W, 1050 m, 1997, 1 ex., J. Hur-
tado; Antioquia, La Estrella, 1764 m, 6°09'N/75°39"W, VI 1963, 1 ex., F.L. Gallego;
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Antioquia, Santafé de Antioquia, 550 m, 6°33'N/75°49"W/, I1I 1998, 1 ex., J.E. Jara-
millo; Cundinamarca, San Cayetano, 2208 m, 5°18"N/74°04"W, 3 X 1970, 2 exx., A.
Tobén; Cundinamarca, Tena, 1384 m, 4°39'33"N/74°23'28"W, 8 XII 1995, 1 ex.,
Porras; Cundinamarca, Viotd, 567 m, 4°26'31"N/74°31'33"W, 9 TV 1999, 1 ex., V.
Contreras.

Distribution. Colombia; Costa Rica; Ecuador; Nicaragua; Panama; Trinidad and
Tobago; Venezuela.

Microctenochira jousselini (Boheman, 1855)

Boyacd, Maripi, Vrda. Sdnta Rosa, 800 m, 5°33'08"N/74°01'00"W, 12 IX 1999, 1
ex., C. Cortés.
Distribution. Colombia; Trinidad.

Microctenochira lindigi (Kirsch, 1865)

Antioquia, La Unién, 2479 m, 5°58'N/75°21'W, 18 III 1998, 1 ex., ].E. Jaramillo;
Cundinamarca, Medina, 431 m, 4°38'54"N/73°19'37"W, 16 X 1999, 1 ex., M. Acosta.

Distribution. Colombia; Bolivia; Ecuador; Venezuela.

Microctenochira peltata (Boheman, 1855)

Cundinamarca, Sasaima, 1225 m, 4°57'59"N/76°26'15"W, 10 VI 1972, 1 ex., R.
Arenas.
Distribution. Bolivia; Brazil; Ecuador; Peru. New to Colombia.

Microctenochira quadrata (DeGeer, 1775)

Antioquia, Anori, 1574 m, 7°04'N/75°09"W, 5 IV 1985, 1 ex., R.R.D; Cundinamar-
ca, Guayabetal, 1200 m, 4°13'N/73°48'W, 15 III 1969, 1 ex., A. Avila; Cundinamar-
ca, Villeta, 842 m, 5°00'52"N/74°28'23"W, 26 V 1979, 1 ex., O. Garzdén; Meta,
Granada, 450 m, 3°32'N/73°43'W, 17 VII 1979, 1 ex., Gutierrez.

Distribution. Brazil; Colombia; French Guyana; Guyana; Panama; Paraguay; Su-
rinam; Trinidad; Venezuela.

Microctenochira semilobata (Wagener, 1877)

Antioquia, La Pintada, 678 m, 5°44'N/75°35'"W, X 1971, 1 ex., R. Vélez.
Distribution. Brazil; Colombia.
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Microctenochira semilunaris (Boheman, 1862)

Boyac4, San Luisde Gaceno, 630 m,4°49'21"N/73°10'13"W, 17V 1972, 1 ex., S. Cubides;
Cundinamarca, Arbelaez, 1417 m, 4°16'37"N/74°24'35"W/, 13 VIII 1994, 1 ex., N.
Rocio; Cundinamarca, Medina, Finca Mi Negro, 431 m, 4°38'54"N/73°19'37"W/, 16 X
1999, 1 ex., M. Acosta; Cundinamarca, Guayabetal, 1200 m, 4°13'40"N/73°48'59"W,
12 1I 1970, 1 ex., M. Garcia; Cundinamarca, Guayabetal de Siquima, 1630 m,
4°52'N/74°28'W, 15 VIII 1968, 1 ex., E. Gil; Cundinamarca, Sasaima, 1225 m,
4°57'59"N/76°26'15W, 26 V 1967, 1 ex., E. Delgado; Cundinamarca, Silvania,
1470 m, 4°24'21"N/74°23'24"W, 7 IV 1978, 1 ex., A. Sinchez; Cundinamarca, Soa-
cha, 2568 m, 4°35'N/74°13'W, 26 IV 1975, 1 ex., R. Herrera; Cundinamarca, Ville-
ta, 842 m, 5°00'N/74°28'W, 1 X 1970, 1 ex., G. Garcia; Meta, Villavicencio, 467 m,
4°09'N/73°39"W, IV 1969, 1 ex., Preciado, 19 IV 1969, 1 ex., L. Castiblanco.
Distribution. Bolivia; Brazil; Colombia; Ecuador; French Guyana; Peru.

Microctenochira sepulchlaris (Boheman, 1855)

Antioquia, Caldas, 1768 m, 6°05'N/75°38'W, XI 1973, 1 ex., A. Madrigal; Antio-
quia, Concepcién, 1862 m, 6°23'55"N/75°15'22"W, 11 1997, 1 ex., F.J. Serna & ].G.
Hurtado.

Distribution. Colombia.

Microctenochira sertata (Erichson, 1847)

Antioquia, Chigorodd, 34 m, 7°40'13"N/76°41'00"W, VIII 1975, 1 ex., D. Gon-
zalez; Antioquia, Concepcidén, 1862 m, 6°23'55"N/75°15'22"W, 11 1997, 1 ex., F.].
Serna & J.G. Hurtado; Bolivar, Monpds, Cérdoba, 33 m, 9°14'00"N/74°26'00"W,
XII 1994, 1 ex., J.A. Quirdéz; Cérdoba, Tierra alta, P.N.N. Nudo Paramillo, Cerro
Murrucucu, 287 m, 7°59'24.27"N/76°07'44.29"W, IX-X 2004, 1 ex. J.E. Arango;
Cundinamarca, Guayabetal, 1200 m, 4°13'40"N/73°48'59"W, 30 III 1972, 1 ex., R.
Gémez; Cundinamarca, Sasaima, 1225 m, 4°57'59"N/76°26'15"W, IV 1977, 1 ex.,
Jaramillo; Cundinamarca, Villeta, 842 m, 5°00'52"N/74°28'23"W, 3 VI 1972, 1 ex.,
L. Barbosa; Cundinamarca, Viotd, 567 m, 4°26'31"N/74°31'33"W, 1 V 1996, 1 ex.,
L. Sinchez; Meta, Acacias, 522 m, 4°00'N/73°46'W, 1 V 1974, 1 ex., 1. Oviédo.

Distribution. Bolivia; Brazil; Colombia; Ecuador; French Guyana; Peru; Surinam;
Venezuela.

Omaspides bistriata Boheman, 1862

Valle del Cauca, B. Dagua-Esacalarete, VI 1990, 1 ex., L.C. Pardo-Locamo.
Distribution. Colombia; Costa Rica; Panama; Venezuela.
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Omaspides nitidicollis Spaeth, 1937a

Caldas, La Dorada, 178 m, 5°27'24"N/74°40'02"W, V 1994, 1 ex., M. Garcia
Distribution. Colombia.

Omaspides specularis (Erichson, 1847)

Meta, San Martin, 419 m, 3°42'N/73°42"W, 29 IV 1989, 1 ex., C. Rincén.
Distribution. Brazil; Colombia; Ecuador; Peru.

Parachirida semiannulata (Boheman, 1855)

Cundinamarca, Villeta, 842 m, 5°00'52"N/74°28'23"W, 28 11 1980, 1 ex., Cifuentes.
Distribution. Brazil; Colombia; Peru.

Parachirida subirrorata (Boheman, 1855)

Cérdoba, Monteria, Tres Palmas, 18 m, 8°29'N/75°56'W, VII 1976, 1 ex., A. Madri-
gal; Meta, Cumaral, 480 m, 4°17'N/73°33'W, 16 IV 1989, 1 ex., C. Caballero; Meta,
Villavicencio, 400 m, 4°09'N/73°39'W, 8 XI 2002, 1 ex., G. Gonzilez; Meta, Villavi-
cencio, Jardin Botdnico, 400 m, 4°09'N/73°39"W, 8 X1 2002, 1 ex.

Distribution. Colombia; Costa Rica; Ecuador; Panama; Trinidad; Venezuela.

Physonota alutacea Boheman, 1854

Cundinamarca, Girardot, 150 m, 4°30'N/75°45'W, 24 XI 2001, 1 ex., D. Moreno;
Cundinamarca, Guaduas, 1007 m, 5°04'12"N/74°35'52"W, 6 V 1999, 1 ex., O.
Higuera & R. Quevedo; Cundinamarca, San Francisco, 1570 m, 4°58'N/74°17"W,
1 VII 1970, 1 ex. ab. cyrtodes Boh., A. Moreno; Cundinamarca, Tocaima, 400 m,
4°27'40"N/74°38'18"W, 17 V 1969, 1 ex., A. Guzmain, 11 VII 1972, 1 ex., W. Ton-
cel, 28 I1I 1994, 1 ex., L. Sarmiento; Guajira, Riohacha, 47 m, 11°33'N/72°554"W,
16 X|II 1974, 1 ex., A. Alarcén; Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 18 XI
1994, 1 ex., G. Gonzilez; Sucre, San Marcos, Santa Inés, 29 m, 8°40'N/75°08'W,, 26 V1
2003, 1 ex. ab. cyrtodes Boh., A. Diaz; Sucre, Sincelejo, 200 m, 9°18'N/75°24"W/, 12
V1972, 1 ex., ]. Vargas; Tolima, Melgar, 323 m, 4°12'24"N/74°38'44"W, 6 V1 1999,
2 exx., ]. Arbelaez & F. Betancourt; Tolima, Purificacién, 310 m, 3°51'N/74°56'W, 1
VI 1972, 2 exx., R. Arenas.

Distribution. Colombia; Costa Rica; Ecuador; Guatemala; Honduras; Mexico;
Nicaragua; Panama; Trinidad; Venezuela; USA: Texas.
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Physonota pellucida Wagener, 1877

Antioquia, Jeric, 1967 m, 5°47'39"N/75°47'23"W, 1996, 8 exx., C. Tamayo; Cun-
dinamarca, Caqueza, 1746 m, 4°24'30"N/73°56'58"W, 5 XI 1994, 1 ex., T. Luis.
Distribution. Colombia; Costa Rica; Nicaragua.

Plagiometriona boschmai Spaeth, 1937b

Antioquia, Andes, Farallones del Citard, 1780 m, 5°45'33"N/76°03'42"W, 13 I1I 1999,

1 ex., D. Betancur; Antioquia, Andes, vereda La Siria, 2100 m, 24 IX 2000, 2 exx., S.

Gomez; Antioquia, Andes, vereda Quebrada, Arriba, La Siria, 2200 m, 14 III 1999, 1

ex.; Antioquia, Frontino, 1317 m, 6°47'02"N/76°07'53"W, VI 1990, 1 ex., G. Morales;

Antioquia, Urrao, 1790 m, 6°18'56"N/76°07'58"W, VI 1982, 1 ex., R. Bernal.
Distribution. Bolivia; Colombia; Ecuador; Venezuela.

Plagiometriona latemarginata Borowiec, 2001

Antioquia, Frontino, 1317 m, 6°46'N/76°08'W, VII 1989, 1 ex., G. Morales & C.
Mantilla.
Distribution. Panama. New to Colombia.

Plagiometriona peblkei Spaeth, 1912

Boyacd, San Pedro de Iguaque, 2750 m, 5°38'N/73°31'W, 7 V 1988, 1 ex., Lara;
Boyacd, Villa de Leyva, Vda. Capilla, 2143 m, 5°38'N/73°31'W, 2 VI 2001, 1
ex., V. Quintero; Cundinamarca, Gachetd, “La Cima”, Fca. Bellavista, 1716 m,
4°55'N/73°51'W, 16 XI 2003, 1 ex., J. Lozano; Cundinamarca, La Mesa, 1298
m, 4°38'05"N/74°27'57"W, 14 III 1981, 1 ex., Leén & Garcia; Cundinamarca,
La Mesa, Laguna Pedro Palo, 1298 m, 4°38'05"N/74°27'57"W, 2 XI 1996, 1 ex.,
A. Romero, 15 II 1997, 1 ex., P. Acosta, 16 XI 1997, 1 ex., D. Useche; Cundi-
namarca, La Vega, 1215 m, 4°59'57"N/74°20'23"W, 29 111 1994, 1 ex., D. Moro;
Cundinamarca, La Vega, Vrda. San Francisco, 1215 m, 4°59'57"N/74°20'23"W,
28 IV 1999, 1 ex., D. Reynales; Cundinamarca, San Antonio del Tequendama,
1521 m, 4°37'04"N/74°21'15"W, 12 X 1998, 1 ex., G. Castaneda; Cundinamar-
ca, Tena, 1384 m, 4°39'33"N/74°23'28"W, 1 ex., A. Tovar; Cundinamarca,
Tena, El Ospicio, 1384 m, 4°39'33"N/74°23'28"W, 22 XI 1997, 1 ex., J. Mar-
tinez & D. Vanegas; Cundinamarca, Tibirita, 1980 m, 5°03'00"N/73°10'31"W,
22 X1 2003, 1 ex., O. Munar; Cundinamarca, Une, Puente Piedra Rosa, 2420
m, 4°24'N/74°02'"W, 20 V 2001, 1 ex., D. Torres; Huila, Iquira, Potrerito, Finca
La Victoria, 1123 m, 2°39'07"N/75°38'23"W, 29 VIII 2003, 1 ex., L. Martinez;
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Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 1 V 1995, 1 ex., E. Losano, 4 XI
2001, 1 ex., M. Guillén.
Distribution. Colombia; Venezuela.

Plagiometriona perroudi (Boheman, 1862)

Boyacd, Villa de Leyva, Vda. Capilla, 5°38'N/73°31'W, 2143 m, 10 V 2001, 1 ex., V.
Quintero.
Distribution. Colombia.

Polychalca perforata (Boheman, 1850)

Antioquia, Col. Bosque, 2150 m, 6°59'N/75°57'W, 22 X 2007, 1 ex., D.]. Restrepo.
Distribution. Colombia.

Polychalma multicava (Latreille, 1811)

Antioquia, Amalfi, Canén del Porce, Calandria, 985 m, 6°46'49.61"N/75°05'53.1"W,
25 VI 1997, 1 ex., J.G. Hurtado; Antioquia, Amalfi, Cafién del Porce, Normandia,
1000 m, 6°46'15.9"N/75°06'11"W, 1I 1998, 1 ex., J.G. Hurtado; Caldas, La Do-
rada, 178 m, 5°27'24"N/74°40'02"W, 1 IV 1967, 1 ex., Alcaraz; Casanare, Nunchia,
Paz, 440 m, 5°38'N/72°11'W, 1 IX 1967, 1 ex., E. Cotes; Cesar, Aguachica, 162
m, 8°18'42"N/73°27'03"W/, 24 III 1989, 1 ex., M. Jiménez; Cundinamarca, Vil-
leta, 842 m, 5°00'52"N/74°28'23"W, 2 V 1967, 1 ex., I. Giraldo, 15 VI 1967, 1
ex., A. Reyes, 16 IX 1973, 1 ex., M. Arevalo; Magdalena, Ciénaga, Cgto. Sevilla,
12 m, 11°00'N/74°15'W, 15 VI 1971, 1 ex., A. Martinez; Meta, San Martin, 419
m, 3°42'N/73°42'W, 28 IV 1989, 1 ex., C. Castillo; Norte de Santander, Clcuta,
320 m, 7°53'N/72°30'W, 5 V 1973, 1 ex, A. Porras; Santander, Bucaramanga, 958
m, 7°07'N/73°07'"W, 2 XI 1973, 1 ex., Castellano; Sucre, San Marcos, Santa Inés,
29 m, 8°40'N/75°08'W, 26 VI 2003, 1 ex., A. Diaz; Tolima, Mariquita, 328 m,
5°12'N/74°55"W/, 12 11 1967, 1 ex., H. Reyes, 19 I 1971, 3 exx., 20 I 1971, 2 exx.,
G. Hurtado.
Distribution. Colombia; Costa Rica; Ecuador; Panama; Peru; Venezuela.

Stolas blanda (Boheman, 1850)

Huila, Garzén, 828 m, 2°12'N/75°38'W, 4 1 1972, 1 ex., F. Ramirez.
Distribution. Brazil; Colombia; Ecuador.
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Stolas ephippium (Lichtenstein, 1796)

Santander, Landazuri, 1600 m, 6°13'N/79°45"W, VI 1984, 1 ex., Luengas.
Distribution. Brazil; Colombia; Costa Rica; Ecuador; Guatemala; Guyana; Nica-
ragua; Panama; Surinam.

Stolas haematites (Lichtenstein, 1796)

Antioquia, Amalfi, Canén del Porce, 1050 m, 6°46'N/75°05'W, 1997, 2 exx., ].G.
Hurtado; Antioquia, Barbosa, 1308 m, 6°26'N/75°20'W, IX 1983, 1 ex., Barreiro;
Antioquia, La Estrella, 1764 m, 6°09'N/75°39'W, XI 1981, 1 ex., B. Mdnera; Antio-
quia, La Pintada, 682 m, 5°44'N/75°35'W, X 1971, 1 ex., R. Vélez; Cundinamarca,
Mesitas del Colegio, 4°35'14"N/74°26'58"W, 7 X 1989, 1 ex., M. Beltrdn; Norte de
Santander, El Carmen, 761 m, 8°30'36"N/73°27'11"W, 15 III 1994, 1 ex.

Distribution. Brazil; Colombia; French Guyana; Paraguay: Presidente Hayes;
Venezuela.

Stolas lebasii (Boheman, 1850)

Valle del Cauca, Cali, 987 m, 3°26'N/76°31'W, 11 XI 1974, 1 ex., A. Contreras.
Distribution. Belize; Colombia; Costa Rica; Guatemala; Honduras; Mexico; Nic-
aragua; Panama; Trinidad.

Stolas stolida (Spaeth, 1917)

Cacuetd, Florencia, 480 m, 1°36'N/75°37"W, 12 VIII 1968, 1 ex., J. Bobadilla; Cun-
dinamarca, Cachipay, 474 m, 5°16'22"N/74°34'22"W, 13 V 1977, 1 ex., E. de Leén;
Meta, Acacias, 522 m, 4°00'N/73°46"W, 12 III 1977, 1 ex., A. Cubides; Meta, La
Macarena, 3°11'16"N/73°59'20"W, 23 III 1997, 1 ex., F. Villarmil, 26 III 1997, 1
ex., E. Bastidas; Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 10 V 1967, 1 ex., H.
Ramos, 20 VI 1967, 1 ex., E. Peralta, VII 1967, 1 ex., P. Pérez.

Distribution. Colombia; Ecuador.

Stolas tachiraensis Borowiec, 2009b

Boyac4, San Pedro de Iguaque, 2750 m, 5°38'N/73°31'W, 7 V 1988, 1 ex., G. Ne-
gret; Cundinamarca, Anolaima, 1726 m, 4°45'54"N/74°28'08"W/, 15 IV 1992, 1 ex., 1.
Garcia; Cundinamarca, Anolaima, Carretera via a Anolaima, 1656 m, 4°45'N/74°28'W,
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8 IV 1989, 1 ex., C. Garzén; Cundinamarca, Cachipay, Insp. Pol. Anolaima,
5°16'22"N/74°34'22"W/, 30 VIII 1988, 1 ex., E. Rivera; Cundinamarca, Caqueza, 1746
m, 4°24'30"N/73°56'58"W, 5 X1 1994, 1 ex., T. Luis; Cundinamarca, Fusagasugd, 1746
m, 4°20'49"N/74°21'53"W, 15111 1992, 1 ex., Ramos & Quiroga; Cundinamarca, Girar-
dot, 281 m, 4°18'18"N/74°48'08"W,, 28 XII 1985, 1 ex., Torres & Vifa, 28 V 1992, 1 ex.,
L. Narvaez; Cundinamarca, Guayabal de Siquima, Vda. El Resguardo, 4°53'N/74°28"W,
1630 m, 2005, 1 ex., 1636 m, 2005, 1 ex., F. Cruz; Cundinamarca, Cundinamarca, La
Mesa, 1298 m, 4°38'05"N/74°27'57"W, 24 V 1992, 1 ex., A. Ariza & L. Ferrucho, 4 11
1994, 1 ex., Ubaque, 1 IV 1997, 1 ex., J. Camargo; Cundinamarca, La Vega, 1230 m,
4°59'57"N/74°20'23"W, 2 IV 1967, 1 ex., Ardila; Cundinamarca, Mesitas del Colegio,
San José, 983 m, 4°35'N/74°26'W, 16 111 1975, 1 ex., A. Martinez, 4 XII 2004, 1 ex., S.
Cubillos; Cundinamarca, Quipile, 1444 m, 4°44'48"N/74°32'14"W, 4 V 1990, 1 ex.,
S. Sudrez; Cundinamarca, Silvania, 1470 m, 4°24'21"N/74°23'24"W, 3 X 1996, 1 ex.,
S. Fuentes; Cundinamarca, Villeta, 804 m, 5°00'52"N/74°28'23"W, 3 VI 1967, 1 ex.,
M. Contreras; Meta, Humadea Insp., Pol. Guamal, 518 m, 3°51'N/73°45"W, 6 V 1999,
1 ex., O. Higuera & R. Quevedo; Meta, Villavicencio, 467 m, 4°09'N/73°39'W, 25 X
1988, 1 ex., P. Ledn; Santander, Barbosa, Cite Las Delicias, 1600 m, 5°53'N/73°34'W,
28 VIII 2004, 1 ex., D. Mejia, 1 ex., E. Villarraga, 20 IX 2004, 1 ex., C. Soto; Tolima,
Ibagué, 1285 m, 4°26'50"N/75°14'44" W, 1 ex., Gonzilez & Nortua; Tolima, Mariquita,
328 m, 5°12'10"N/74°55'49"W,, 14 X 1995, 1 ex., Carlos.

Distribution. Venezuela. New to Colombia.

Trilaccodea tomentosa (Boheman, 1850)

Antioquia, Medellin, 1538 m, 6°13'N/75°34"W, IX 1944, 1 ex., F.L. Gallego; Boy-
acd, Duitama, 2530 m, 5°49'35"N/73°02'32"W, 15 IV 1996, 1 ex., S. Alfonso; Boy-
acd, Tiband4, 2090 m, 5°19” 13"N/73°23'59"W, 20 IV 1996, 1 ex., 10 V 1996, 2 ex.,
B. Velandia; Valle del Cauca, Cali, 987 m, I. 1944, 1 ex., F. Gallego.

Distribution. Colombia; Venezuela.

Checklist of tortoise beetles of Colombia

[endemic species and department data in bold, uncertain and imprecise location in
normal and in square brackets; colour photos of species marked with an asterisk (*) are
available on web page by Borowiec and Swictojariska (2014)]

Tribe Cassidini

*Agroiconota judaica (Fabricius, 1781) — Antioquia, Bolivar, Boyacd, Cesar, Cérdoba,
Cundinamarca, Meta, Norte de Santander, Santander, Tolima, Valle del Cauca
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*Agroiconota propingua (Boheman, 1855) — Antioquia, Atldntico, Bolivar, Caldas,
Casanare, Chocé, Cundinamarca, Magdalena, Meta, Tolima

*Agroiconota sodalis Spaeth, 1936a — [Rio Magdalena]

*Aidoia nubilosa Boheman, 1855 — Cundinamarca

*Charidotella amicula (Spaeth, 1936a) — Valle del Cauca

*Charidotella balteata (Champion, 1894) — Antioquia

*Charidotella bifasciata (Linnaeus, 1758) — Norte de Santander

*Charidotella carnulenta (Erichson, 1847) — Caqueta, Meta

*Charidotella circumnotata (Boheman, 1862) — Antioquia, Huila, Santander

*Charidotella glaucovittara (Erichson, 1847) — Cundinamarca, Meta, Valle del Cauca

*Charidotella immaculata (Olivier, 1790) — Cundinamarca, Huila, Meta, Norte de
Santander, Tolima

*Charidotella incorrupta (Boheman, 1855) — Antioquia, Cundinamarca, Meta, Tolima

*Charidotella liquida (Erichson, 1847) — Cundinamarca, Meta

*Charidotella moraguesi Borowiec, 2007b — Tolima

*Charidotella myops (Boheman, 1855) — [Colombia]

Charidotella oblectabilis (Spaeth, 1926a) — [Colombia]

*Charidotella puella (Boheman, 1855) — Antioquia, Bolivar, Boyacd, Cesar, Cundi-
namarca, Meta, Tolima, Valle del Cauca

*Charidotella purpurea (Linnaeus, 1758) — [Colombia]

*Charidotella sexpunctata (Fabricius, 1781) — Antioquia, Cundinamarca, Huila,
Meta, Santander, Tolima, Valle del Cauca

*Charidotella tuberculata (Fabricius, 1775) — Magdalena, Meta, Tolima

*Charidotella vinula (Boheman, 1855) — Cundinamarca, Valle del Cauca

*Charidotis aurofasciata (Erichson, 1847) — [Colombia]

*Charidotis bipartita (Boheman, 1855) — Santander

*Charidotis cincticula (Boheman, 1855) — Cundinamarca

Charidotis discicollis Boheman, 1855 — [Colombia]

*Charidotis exigua Boheman, 1855 — [Colombia]

*Charidotis furva Boheman, 1855 — Norte de Santander

Charidotis languida Spaeth, 1936b — [Colombia]

*Charidotis luteola Boheman, 1855 — [Colombia]

*Charidotis vitreata (Perty, 1830) — Antioquia, Boyacd

*Chersinellina heteropunctata (Boheman, 1854) — Cérdoba, Cundinamarca, Magdalena

Coprocycla sp. near rufonotata Sekerka & Windsor in litt. — Antioquia, Magdalena

*Coptocycla robusta Spaeth, 1936¢ — [Colombia]

*Creisella centropunctata (Boheman, 1855) [Colombia]

*Cteisella divalis Spaeth, 1926b — Cundinamarca, Tolima

*Cyclocassis secunda Borowiec, 1998a — Norte de Santander

*Deloyala fuliginosa (Olivier, 1790) — Cérdoba, Valle del Cauca

*Deloyala insubida (Boheman, 1855) — Antioquia, Cundinamarca, Meta, Tolima,
Valle del Cauca

*Helocassis crucipennis (Boheman, 1855) — Sucre
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*Helocassis testudinaria (Boheman, 1855) — Antioquia, Cundinamarca

*Hybosa galbanata Boheman, 1855 — Caldas

Hybosa unicolor Wagener, 1877 — [Colombia]

*Ischnocodia annulus (Fabricius, 1781) — Cundinamarca, Meta, Norte de Santander,
Santander, Tolima, Valle del Cauca

*Metrionella erratica (Boheman, 1855) — [Colombia]

*Metrionella placans Spaeth, 1932 — [Colombia - Cachabé; now the locality is in Es-
meralda Province in Ecuador close to Colombian border thus occurrence of this
species in recent Colombia needs confirmation]

*Metrionella tumacoensis Borowiec, 2002b — Narifno

Microctenochira arcana (Spaeth, 1926b) — [Colombia — Nova Granada]

*Microctenochira aspersa (Champion, 1894) — Antioquia, Cundinamarca, Magdalena,
Meta, Santander

*Microctenochira bifenestrata (Boheman, 1855) — Cundinamarca

Microctenochira bogotana (Spaeth, 1926b) — Cundinamarca

*Microctenochira cumulata (Boheman, 1855) — Antioquia

*Microctenochira diffinis (Boheman, 1855) — Antioquia, Amazonas, Cundinamarca

*Microctenochira fairmairei (Boheman, 1855) — Antioquia

*Microctenochira flavonotata (Boheman, 1855) — Cundinamarca

*Microctenochira fraterna (Boheman, 1855) — Antioquia, Boyacd, Cundinamarca,
Valle del Cauca

Microctenochira impolluta (Spaeth, 1926b) — Antioquia

*Microctenochira jousselini (Boheman, 1855) — Boyacd

*Microctenochira libidinosa (Spaeth, 1926b) — Valle del Cauca

*Microctenochira lindigi (Kirsch, 1865) — Antioquia, Cundinamarca, Meta

*Microctenochira lugubris (Boheman, 1862) — [Colombia]

*Microctenochira nigrocincta (\Wagener, 1877) — Bolivar

*Microctenochira peltata (Boheman, 1855) — Cundinamarca

*Microctenochira porosa (Boheman, 1855) — Cundinamarca

*Microctenochira quadrata (DeGeer, 1775) — Antioquia, Cundinamarca, Meta

*Microctenochira reticularis (DeGeer, 1775) — Antioquia, Cundinamarca, Putumayo

*Microctenochira rubrocincta (Boheman, 1855) — [Colombia]

Microctenochira semifasciata (Boheman, 1855) — [Colombia]

*Microctenochira semilobata (\Wagener, 1877) — Antioquia

*Microctenochira semilunaris (Boheman, 1862) — Antioquia, Boyacd, Cundinamarca,
Meta

*Microctenochira sepulchralis (Boheman, 1855) — Antioquia, Cundinamarca

*Microctenochira sertata (Erichson, 1847) — Antioquia, Bolivar, Boyacd, Cérdoba,
Cundinamarca, Meta, Putumayo, Valle del Cauca

Nuzonia ibaguensis Spaeth, 1912 — Tolima

*Nuzonia marginepunctata Borowiec, 2000 — Caldas, Valle del Cauca
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*Orexita blattoides Spaeth, 1911 — [Colombia]

*Orexita justini (Boheman, 1855) — Cundinamarca

*Orexita plagipennis Spaeth, 1911 — [Colombia]

*Orexita subgibbosa Spaeth, 1911 — Valle del Cauca

*Parachirida flavolineata (Latreille, 1811) — Bolivar, Santander

*Parachirida semiannulata (Boheman, 1855) — Antioquia, Cundinamarca

*Parachirida subirrorata (Boheman, 1855) — Cérdoba, Meta

Plagiometriona aucta (Boheman, 1855) — [Colombia]

Plagiometriona bisbimaculata (Boheman, 1855) — [Colombia]

*Plagiometriona boschmai Spaeth, 1937b — Antioquia, Cundinamarca, Tolima, Valle
del Cauca

*Plagiometriona buqueti (Boheman, 1855) — Boyacd, Cundinamarca, Tolima

Plagiometriona columbica Spaeth, 1937b — [Colombia]

Plagiometriona fragilicornis Spaeth, 1937b — Tolima

Plagiometriona glyphica (Boheman, 1855) — Tolima

*Plagiometriona latemarginata Borowiec, 2001 — Antioquia

Plagiometriona nobilis Spaeth, 1937b — Tolima

*Plagiometriona peblkei Spacth, 1912 — Boyacd, Cundinamarca, Huila, Meta, Tolima

*Plagiometriona pernix Spaeth, 1912 — Tolima

*Plagiometriona perroudi (Boheman, 1862) — Boyac4, Cauca, Cundinamarca

*Plagiometriona phoebe (Boheman, 1855) — Antioquia, Boyaca

Plagiometriona ramosa (Boheman, 1855) — [Colombia]

Plagiometriona resplendens (Kirsch, 1865) — Cundinamarca

*Plagiometriona steinheili (Wagener, 1877) — Norte de Santander

*Plagiometriona zelleri (Boheman, 1855) — Boyac4, Cundinamarca

Tribe Delocraniini

*Delocrania cossyphoides Guérin, 1844 — Magdalena, Santander

Tribe Dorynotini

*Dorynota electa (Spaeth, 1923) — Risaralda
Dorynota hastifera (Spaeth, 1923) — [Colombia]
*Dorynota insidiosa (Boheman, 1854) — [Colombia]
*Dorynota kiesenwetteri (Boheman, 1854) — Meta
*Dorynota nodosa (Boheman, 1854) — Sucre
Dorynota rufomarginata (Wagener, 1881) — Meta
*Dorynota truncata (Fabricius, 1781) — [Colombia]
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Tribe Eugenysini

*Agenysa connectens (Baly, 1869) — Antioquia, Huila

*Agenysa crassicornis Spaeth, 1905 — Risaralda, Santander

*Eugenysa columbiana (Boheman, 1850) — Antioquia, Bolivar, Boyacd, Caldas, Cun-
dinamarca, Valle del Cauca

*Eugenysa martae Borowiec, 1987 — Valle del Cauca

*Eugenysa regalis (Boheman, 1850) — [Colombia]

*Eugenysa unicolor Borowiec & Dabrowska, 1997 — Cesar

*Miocalaspis gentilis (Erichson, 1847) — [Colombia]

Tribe Goniocheniini

*Chlamydocassis bicornuta (Boheman, 1850) — [Colombia]

*Goniochenia buckleyi (Baly, 1872) — [Colombia]

*Goniochenia elocata (Boheman, 1850) — Antioquia, Valle del Cauca, Tolima

*Polychalma multicava (Latreille, 1811) — Antioquia, Boyacd, Caldas, Casanare, Ce-
sar, Cundinamarca, Magdalena, Meta, Norte de Santander, Sucre, Tolima,

Valle del Cauca

Tribe Hemisphaerotini

*Spacethiella circumdara (Boheman, 1850) — Bolivar, Cundinamarca

*Spacethiella coccinea (Boheman, 1850) — Amazonas, Meta

Spaethiella flexuosa (Champion, 1893) — Magdalena

*Spacethiella laevicollis (Spaeth, 1910) — Tolima

*Spacethiella miniata (Boheman, 1856) — [Colombia]

*Spaethiella pulchella (Baly, 1859) — [Colombia]

Spaethiella purpureocincta (Spaeth, 1929) — Cundinamarca

*Spacethiella quadrara (Spaeth, 1902) — Caquetd

*Spaethiella robusta (Spaeth, 1910) — Norte de Santander, Tolima, [Colombia —
Villa Carolina, Villa Elvira]

*Spacethiella sanguinea (Fabricius, 1801) — [Colombia]

*Spaethiella sublaevis (Spaeth, 1901) — Valle del Cauca

*Spaethiella valida (Spaeth, 1901) — Valle del Cauca

Tribe Mesomphaliini

*Acromis sparsa (Boheman, 1854) — Antioquia, Boyacd, Cundinamarca, Norte de
Santander, Santander, Tolima, Valle del Cauca

*Acromis spinifex (Linnaeus, 1763) — [Colombia]

*Acromis venosa (Erichson, 1847) — [Colombia]

*Botanochara ordinata (Boheman, 1850) — Santander
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*Chelymorpha alternans Boheman, 1854 — Narifio

Chelymorpha atomaria Boheman, 1854 — [Colombia]

*Chelymorpha cavata Boheman, 1854 — Antioquia, Cundinamarca

*Chelymorpha cribraria (Fabricius, 1775) — Antioquia, Boyacd, Valle del Cauca

*Chelymorpha infirma Boheman, 1854 — Huila

*Chelymorpha marginata (Linnaeus, 1758) — Cesar, Cundinamarca, Meta

*Chelymorpha praetextata Boheman, 1854 — Boyacd

Chelymorpha stygia Boheman, 1862 — Cundinamarca

*Chelymorpha testaceomarginata Boheman, 1854 — Boyacd, Cundinamarca, Huila,
Meta, Norte de Santander, Tolima, Valle del Cauca

*Chelymorpha variolosa (Olivier, 1790) — Antioquia

*Cyrtonota abrili Borowiec & Swigtojafiska sp. n. — Antioquia, Caldas

*Cyrtonota balyi (Kirsch, 1883) — Putumayo

*Cyrtonota bergeali Borowiec & Sassi, 1999 — Valle del Cauca

*Cyrtonota bugaensis Borowiec & Sassi, 1999 — Valle del Cauca

*Cyrtonota caudata (Boheman, 1850) — Caldas, Cesar, Risaralda, Tolima

*Cyrtonota compulsa (Spaeth, 1909) — Tolima

*Cyrtonota dissecta (Boheman, 1850) — Cundinamarca, Meta, Risaralda, Tolima

*Cyrtonota gibbera Borowiec, 1989 — Cundinamarca

*Cyrtonota goryi (Boheman, 1850) — Meta, Tolima

*Cyrtonota kolbei (Spaeth, 1907) — Huila

*Cyrtonota lurida (Spaeth, 1913) — [Colombia]

*Cyrtonota moderata (Spaeth, 1913) — Caldas, Quindio

*Cyrtonota pavens (Spaeth, 1913) — [Colombia]

*Cyrtonota pyramidata (Boheman, 1850) — [Colombia]

*Cyrtonota santanderensis Borowiec, 2009a — Santander

*Cyrtonota serinus (Erichson, 1847) — Amazonas, Huila

*Cyrtonota steinheili (\Wagener, 1877) — Cundinamarca, Toledo

*Cyrtonota textilis (Boheman, 1850) — Cundinamarca, Narifio

*Cyrtonota tigrina (Boheman, 1850) — [Colombia]

*Cyrtonota timida Sassi, 2008 — Narifio

*Echoma anaglypta (Boheman, 1862) — [Colombia]

*Echoma anaglyptoides Borowiec, 1998b — Antioquia, Cundinamarca, Tolima, Valle
del Cauca

*Echoma clypeata (Panzer, 1798) — Antioquia, Meta

*Echoma signata (Panzer, 1798) — Antioquia, Cundinamarca

*Hilarocassis bordoni Borowiec, 2002a — Cundinamarca

*Hilarocassis evanida (Boheman, 1850) — [Colombia; occurrence of this species in Co-
lombia needs confirmation because with great probability based on misidentifica-
tion with Hilarocassis bordoni Borowiec|

*Omaspides augusta Boheman, 1856 — [Colombia — Rio Tacana]

*Omaspides bistriata Boheman, 1862 — Valle del Cauca

Omaspides limbipennis Spaeth, 1922 — Meta
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*Omaspides nitidicollis Spaeth, 1937a — Antioquia, Caldas, Santander, Tolima, Valle
del Cauca

*Omaspides specularis (Erichson, 1847) — Meta, Valle del Cauca

*Paraselenis nupta (Boheman, 1854) — Cundinamarca

*Paraselenis tersa (Boheman, 1854) — [Colombia]

*Stolas bioculata (Boheman, 1850) — [Colombia]

*Stolas blanda (Boheman, 1850) — Huila, Meta, Tolima

*Stolas coerulescens (Boheman, 1850) — Antioquia

*Stolas decemguttata (Sturm, 1828) — [Colombia]

*Stolas discoides (Linnaeus, 1758) — [Colombia]

*Stolas ephippium (Lichtenstein, 1796) — Antioquia, Santander, Valle del Cauca

*Stolas excelsa (Spaeth, 1917) — Valle del Cauca

*Stolas extricata (Boheman, 1850) — Bolivar, Valle del Cauca

*Stolas haematites (Lichtenstein, 1796) — Antioquia, Cundinamarca, Norte de Santander

*Stolas inexculta (Boheman, 1862) — Risaralda

*Stolas lebasii (Boheman, 1850) — Valle del Cauca

*Stolas napoensis Borowiec, 1998a — Risaralda

*Stolas niobe (Spaeth, 1919a) — Risaralda

*Stolas pertusa (Boheman, 1850) — [Colombia]

*Stolas pleurosticha (Erichson, 1847) — Valle del Cauca

*Stolas puberula (Boheman, 1856) — Huila, Risaralda

*Stolas quinquefasciata (Wagener, 1877) — [Colombia]

*Stolas rubroreticulata (Boheman, 1856) — Boyacd, Cundinamarca, Tolima

*Stolas stolida (Spaeth, 1917) — Cacuetd, Cundinamarca, Huila, Meta

*Stolas tachiraensis Borowiec, 2009b — Boyacd, Cundinamarca, Meta, Santander,
Tolima

*Trilaccodea excisa (Boheman, 1856) — [Colombia]

* Trilaccodea tomentosa (Boheman, 1850) — Antioquia, Boyacd, Valle del Cauca

*Zatrephina lineata (Fabricius, 1787) — [Colombia]

Tribe Omocerini

*Canistra osculatii Guérin, 1855 — Antioquia, Huila, Risaralda, Tolima

*Canistra varicosa Erichson, 1847 — Valle del Cauca

*Discomorpha amazona (Spaeth, 1940) — Meta, Santander

*Discomorpha batesi (Boheman, 1856) — Antioquia

*Discomorpha bernhaueri (Spaeth, 1909) — Valle del Cauca

*Discomorpha biplagiata (Guérin, 1844) — Bolivar, Casanare, Cundinamarca, Huila,
Tolima, Valle del Cauca

Discomorpha breiti (Spaeth, 1907) — [Colombia]

*Discomorpha conspersipennis (Boheman, 1862) — Antioquia, Bolivar, Cundinamarca

Discomorpha garitana (Spaeth, 1919b) — Norte de Santander
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*Discomorpha giganteensis Borowiec, 2006a — Huila

*Discomorpha instabilis (Baly, 1872) — Cundinamarca, Huila, Tolima

*Discomorpha languinosa (Boheman, 1850) — [Colombia]

*Discomorpha mandli (Spaeth, 1909) — Huila

*Discomorpha miniata (Boheman, 1850) — Antioquia, Huila, Putumayo

*Discomorpha nigropunctata (Boheman, 1850) — Boyacd, Valle del Cauca

Discomorpha nigrosanguinea (Wagener, 1877) — Tolima

*Discomorpha nigrosparsa (Wagener, 1877) — Caldas, Valle del Cauca

*Discomorpha panamensis (Spaeth, 1919b) — Antioquia

*Discomorpha peruviana (Boheman, 1850) — Meta

*Discomorpha salvini (Baly, 1864) — [Colombia]

Discomorpha skalitzkyi (Spaeth, 1911) — [Colombia]

*Discomorpha spectanda (Boheman, 1862) — Magdalena

*Discomorpha waehneri (Spaeth, 1940) — Huila, Putumayo

*Discomorpha wingelmuelleri (Spaeth, 1907) — [Colombia]

*Omeocerus casta (Boheman, 1862) — [Colombia]

Omocerus caucanus (Spaeth, 1931) — Valle del Cauca

*Omocerus creberrimus (Boheman, 1850) — Antioquia, Cundinamarca

*Omocerus reichei (Boheman, 1850) — [Colombia; occurrence of this species in Colombia
needs confirmation because with great probability based on misidentification]

Omocerus relucens (Spaeth, 1931) — Cordoba

*Omocerus smaragdinus (Boheman, 1850) - Meta

*Omocerus taurus (Fabricius, 1787) — [Colombia]

Omocerus viridicoeruleus (Boheman, 1850) — [Colombia]

*Polychalca perforata (Boheman, 1850) — Antioquia, Boyacd, Cundinamarca

Tribe Physonotini

*Cistudinella foveolata Champion, 1894 — Guaviare

*Eurypedus nigrosignatus (Boheman, 1854) — Atldntico, Caldas, Casanare, Cundi-
namarca, Huila, Magdalena, Meta, Norte de Santander, Tolima

*Physonota alutacea Boheman, 1854 — Cundinamarca, Guajira, Meta, Sucre, Tolima

*Physonota lutarella Boheman, 1856 — Boyac4, Valle del Cauca, Tolima

*Physonota pellucida Wagener, 1877 — Antioquia, Cundinamarca

Physonota plana Boheman, 1854 — Cundinamarca

Discussion

South America with approximately 2/3 of described world cassids is a centre of diversity
of tortoise beetles (Borowiec 1999, Borowiec and Swictojaiska 2014a). Until recently
only three complete checklists of species supplemented by new faunistic materials were
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published for Neotropical countries: Ecuador (Borowiec 1998a), Trinidad and Tobago
(Chaboo and Borowiec 2003) and French Guyana (Borowiec and Moragues 2005),
including descriptions of several species new to science (193, 38 and 121 species of
tortoise beetles were recorded respectively). The lists and catalogue cited above suggest
that western Andean countries (from Colombia to Bolivia) might have several endemic
species. Summarized data of distribution of Neotropical tortoise beetles in the web
page by Borowiec and Swictojariska (2014b) show that, among the Andean countries,
the richest is the fauna of Peru — 323 species, being 81 endemics (25.1%), followed
by Bolivia — 254 species, with 42 endemics (16.5%), and Ecuador — 214 species, with
63 endemics (29.4%). The present contribution presents 238 species and 60 endem-
ics (25.2%), but we anticipate many more species since Colombia is much larger than
Ecuador yet the two countries have similar numbers of recorded species. Out of the
238 listed species recorded from Colombia 62 (26.1%) still have imprecise location.
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Introduction

Coladenia buchananii (de Nicéville, 1889) was described based upon a single female
collected in north Myanmar. It is distributed in Myanmar (Evans 1949), Thailand
(Ek-Amnuay 2006) and Laos (Osada et al. 1999), and was recorded for the first time
from northwest Yunnan of China by Huang (2003) with a brief note on its habit.

During our study of the butterfly fauna in Jiulianshan National Nature Reserve,
south Jiangxi Province, we captured two male skippers, which possess male genitalia
nearly identical to those of Coladenia buchananii, but their wing patterns are con-
spicuously different from the latter. Considering the geographic gap between south
Jiangxi and the range of C. buchananii, we believe that the two specimens represent a
new subspecies of C. buchananii. Additionally, while sorting the butterfly collection
in the Institute of Zoology, Chinese Academy of Sciences, the first author found a
female specimen collected from west Fujian Province more than 20 years ago, and it
bears almost the same wing markings as the two males from south Jiangxi. Since both
sexes of all the known species in the genus Coladenia always have similar appearance,
this female should undoubtedly belong to the new subspecies from Jiangxi. Thus, we
describe this new subspecies in the present paper.

Besides, Coladenia neomaeniata Fan & Wang, 20006 is treated as a junior synonym
of C. maeniata Oberthiir, 1896, because they have identical male genitalia, and ac-
cording to the existing distributional data, their external differences do not show a sub-
specific division and can only be considered as intraspecific individual variation. The
range of this species is clarified based on information from literature and specimens.

Materials and methods

The following specimens of Coladenia buchananii buchananii (de Nicéville, 1889) were
examined and compared with the new subspecies: Thailand: 1 male, Chiang Mai, Doi
Suthep, 4 Aprial 1983; 2 males, ditto, 3 Aprial 1987; 2 males, ditto, 7 Aprial 1987; 1 male,
ditto, 16 March 1988; 2 males, ditto, 12 Aprial 1988; 1 male, ditto, 26 March 1992; 1 male,
Tak, Umphang, Ya Mo Kwi, 17 March 1994; 1 male, Lampang, Mae Pam, 10 Aprial 2014.
All these specimens are in the private collection of the junior author of the present paper.

Specimens of Coladenia maeniata Oberthiir, 1896 listed as follows were examined
and compared with Coladenia neomaeniata Fan & Wang, 2006. China: Yunnan: 3
males, Gongshan, Bingzhongluo, 16 May 2011; 3 males, Deqin, 3000 m, 18 June
2014. All these specimens were collected by Mr. Chun-Hao Wang, Beijing, and are
preserved in his private collection.

The Comstock-Needham venation system was used in this paper. The terminology
of genitalia mainly follows that of Shirdzu (1960).

The holotype and the male paratype of the new subspecies are deposited in School
of Food and Bioengineering, Zhengzhou University of Light Industry. The female
paratype is kept in the Institute of Zoology (I0Z), Chinese Academy of Sciences.



A new subspecies and a new synonym of the genus Coladenia... 131

Results

Coladenia buchananii separafasciata Xue, Inayoshi & Hu, ssp. n.
http://zoobank.org/ECE754E0-3281-4EB4-8DC8-CC9961556F4D
Figs 1-3, 4, 5-12, 13

Description. Male. (Figs 1-2, 4) Antennae: 12.5 mm in length, dorsal side shaft dark
brown and club black, ventral side basal half dark brown and distal half covered with
milky white scales, apiculus slender and sharply pointed. Labial palpi: second segment
covered with white scales and black hairs, mixed with some black scales; third segment
porrect, with a blunt point, much thicker than the shaft of antennae, dorsal side black,
ventral side with white and black scales. Thorax and abdomen: dark brown, hind tibiae
with a pale yellowish hair pencil. Forewing: 22.5 mm in length, dorsal side dark brown,
spots white; apical spot in space r, closer to the one in r, than to that in r; strip in space sc
shorter than half length of widest portion of cell spot; cell spot big, rectangular, inner edge
straight and outer upper angle concave; spot in space cu, narrower and longer than cell
spot, its outer lower angle protrudent, overlapping with cuniform spot in space m,; under
spot in space cu, there are two separated spots in space cu,, of which the lower one moved
inwards; all apical and discal spots are accompanied by dark shadows. Ventral side of fore-
wing, white spots repeat those on above, except there is a white strip in space c before the
one in sc. Hindwing dark brown dorsally, basal area covered with hairs; discal area with
a series of black spots from space sc+r, to cu,, of which the two in spaces m —m, longer
and looked like an equal sign, and the two in cu, blurred; cell with an obscure black spot.
Ventral side, all spots in discal series clearly present, base of space sc+r, with black spot, cell
spot distinct and bigger than all other spots. Cilia on forewing dark brown, mixed with
milky white at end of the upper half of space cu,; cilia on hindwing milky white.

Male genitalia (Figs 5-12). Tegumen produced forwards and dorsally humpy in
lateral view. Uncus beak-like with a sharp point in lateral view, tapered and elongated
to a short finger-like blunt tip in dorsal view; its base with an auriform process on
each side. Gnathos arm-like in lateral view, connected on ventral side, its tip with
tiny teeth. The upper half of the ring straight, and the lower half curved. Saccus very
short. Valva broad, trapezoidal, with its distal portion widely bifid into two branches,
of which the upper one short and curved downwards, decorated with small teeth,
the lower one elongated and curved upwards, its tip with tiny teeth. Aedeagus a little
shorter than ventral margin of valva; in lateral view, coecum penis slender and curved
upwards, with a rounded head; subzonal sheath shorter than suprazonal sheath; left
side of the middle of suprazonal sheath bear a leaflike sheet, its edge with sawteeth.
Juxta cordiform.

Female (Fig. 3). Similar to male. Forewing 22.5 mm in length, strip in space sc
longer than half length of widest portion of cell spot; end of abdomen with dense gray
hairs.

Female genitalia (Fig. 13). Papillae anales reniform, covered with short hairs. Apo-
physes posteriors a little longer than papillae anales. Lamella postvaginalis wide, with
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Figures 1-3. Adults of Coladenia buchananii separafasciata Xue, Inayoshi & Hu, ssp. n. 1-2 male 3
female a dorsal side b ventral side. Scale bar: 1 cm.

Figure 4. Male adult of Coladenia buchananii separafasciata Xue, Inayoshi & Hu, ssp. n. in the nature.
Photo by Hua-Lin Hu at the type locality, 17 April 2013.
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Figures 5-12. Male genitalia of Coladenia buchananii separafasciata Xue, Inayoshi & Hu, ssp. n. 5 ring,
lateral view 6 uncus, dorsal view 7 gnathos, ventral view 8 right valva, inner view 9 left valva, outer view

10 aedeagus, dorsal view |l aedeagus, lateral view 12 juxta.

Figure 13. Female genitalia of Coladenia buchananii separafasciata Xue, Inayoshi & Hu, ssp. n., ventral

view, with a close-up view of the apophyses posteriors.

flat edge. The middle of the edge of lamella antevaginalis widely V-shaped. Sternum
of seventh segment of abdomen sclerotized into a solid plate, with its posterior edge
shallowly coved. Ductus bursae and bursa copulatrix bursiform, membranous, without
signum.
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Type material. Holotype: male, dry pinned, with genitalia preserved in glycerin.
China: Jiangxi Province, Longnan County, Jiulianshan National Nature Reserve, Xi-
agongtang, 600 m, 7 May 2013, leg. Hua-Lin Hu. Paratypes: 1 male, ditro, 2 May
2013; 1 female, dry pinned, IOZ(E)1687887, with genitalia preserved in glycerin.
China: Fujian Province, Jiangle County, Longgishan, Lishan, 650 m, 20 May 1991,
leg. Hong-Xing Li.

Distribution. China (S. Jiangxi, W. Fujian).

Difference with Coladenia buchananii buchananii (de Nicéville, 1889)

Eleven male specimens of Coladenia buchananii buchananii (de Nicéville, 1889) were
collected from Thailand by the second author of this paper, two of them were dis-
sected and illustrated herein (Figs 14—15, 16-23). According to these specimens and
the images of female Coladenia buchananii in literature (de Nicéville 1889, Swinhoe
1912-1913, Ek-Amnuay 2006), the nominate subspecies is distinguishable from the
new subspecies by the following combination of characters:

152

Figures 14-15. Male adults of Coladenia buchananii buchananii de Nicéville, 1889. a dorsal side b ven-
tral side. Scale bar: 1 cm.
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Figures 16-23. Male genitalia of Coladenia buchananii buchananii de Nicéville, 1889. 16 ring, lateral
view 17 uncus, dorsal view 18 gnathos, ventral view 19 right valva, inner view 20 left valva, outer view

21 aedeagus, dorsal view 22 aedeagus, lateral view 23 juxta.

1. Ground color on both sides of the wings is paler.
On the dorsal side of forewing, the discal spots closely connected with each other
and formed a wide band; the strips in space ¢ and space sc combined into a wide
bar, longer than half the length of the widest portion of cell spot. On the ventral
side of forewing, the discal band reaches Costa.

3. Cilia on hindwing is milky white before the end of vein M,, and brown from the
end of vein M, to the tornus.

4. 'The base of uncus in male genitalia without auriform process.

5. 'The coecum penis of aedeagus is thicker and shorter, not conspicuously constrict-

ed before the head.

Bionomics. Year round collecting indicates that this new subspecies is probably
univoltine, only known from mid April to mid May, about one month later than the
nominate subspecies which mainly appears from mid March to mid April. The two
male types were captured at roadside, very near to a residential area in Jiulianshan
National Nature Reserve.

Etymology. The subspecific epithet is a combination of the prefix separa- and the
Latin fasciata, referring to the broken band on forewing.

Coladenia maeniata Oberthiir, 1896

Coladenia maeniata Oberthiir, 1896: 42, pl. 9, fig. 164 (original description). Type
locality: Maenia, Thibet [sic]; Elwes and Edwards 1897: 130 (diagnosis, distri-
bution); Swinhoe 1912-1913: 71 (distribution); Evans 1949: 118 (description,
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distribution); Huang 2003: 68 (distribution); Fan and Wang 2006: 79, 80 (distri-
bution, diagnosis).

Coladenia neomaeniata Fan & Wang, 2006: 79 (original description). Type locality:
Weixi County, Yunnan Province. syn. n.

Notes. According to Fan and Wang (2006), Coladenia neomaeniata is different from
C. maeniata in having the valva of the male genitalia conspicuously narrowed distally,
and the inner edge of the spot in space sc+r, on hindwing not in line with that of the
cell spot. The first author of the present paper examined some specimens from north-
west Yunnan which have the same wing pattern as C. neomaeniata, and found that the
valva of the male genitalia is bowl-like (Figs 24, 25), and its inner side looks different
depending on the angle of view (Figs 26-29): from a certain angle to see, its distal part
is narrowed as shown by figure 5 in Fan and Wang (2006) (Fig 27), but from another
view angle, it agrees with the figure provided by Evans (1949) (Fig 26); besides, figure
6 in Fan and Wang (2006) is the dorsal view of the valva, not later view. Thus, the male
genitalia of C. neomaeniata is actually identical to that of C. maeniata. Moreover, C.
neomaeniata is in the distributional range of C. maeniata (Evans 1949, Fan and Wang
20006), so their difference in the position of the spot in sc+r, on hindwing should be
considered as intraspecific individual variation rather than subspecific differentiation.
Such variation also appears in the shape of the spot in space sc on forewing which
changes from a tiny dot to a long strip (Fan and Wang 2006, Oberthiir 1896) (Fig
30), and also in the spots in spaces m  and m, which may be fully developed (Fig 31),
vestigial (Oberthiir 1896) or absent (Fan and Wang 2000). Therefore, C. neomaeniata
is treated as a junior synonym of C. maeniata herein.

Figures 24-29. Right valva of the male genitalia of Coladenia maeniata Oberthiir, 1896. 24 dorsal view

25 ventral view 26-29 inner side from different view angle.
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31a

Figures 30-3 1. Male adults of Coladenia maeniata Oberthiir, 1896. a dorsal side b ventral side. Scale
bar: 1 cm.

Remarks. Fan and Wang (2006) recorded the distribution of C. maeniata in south-
east Xizang. We have not found any information from their work and other literature
which shows this species is distributed in southeast Xizang, except that the type locality
was recorded as Maenia, E. Tibet (Elwes and Edwards 1897). But the geographic range
of Tibet in old entomological literature is much bigger than that of Xizang (= Tibet Au-
tonomous Region) in nowadays. According to Elwes and Edwards (1897), Maenia is a
place near Ta-tsien-lo, viz. Ta-tsien-lu, which is now known as Kangding area in west
Sichuan Province, not in the range of Xizang. Then, the distribution of C. maeniata
should be clarified as northwest Yunnan and west Sichuan (Evans 1949).
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Abstract
‘The Myriapoda and Onychophora collection dataset inventories the occurrence records of the collection of
myriapods and onychophorans in the Muséum national d’Histoire naturelle, Paris. The dataset currently
consists of 202 lots of onychophorans, representing all of those present, and almost ten thousand (9 795)
lots of myriapods, representing 33 to 40% of the MNHN Myriapoda collection. This collection, which is
of key historic importance, represents the results of two centuries of myriapod and onychophoran studies.
The sources of the collection are worldwide, with a high representation for metropolitan France for the
myriapods. None of the occurrences are yet georeferenced. Access to the dataset via the data portals of the
MNHN and the GBIF has been made possible through the e-ReColNat project (ANR-11-INBS-0004).
The Myriapoda and Onychophora collection of MNHN is actively expanding, hence both the col-
lection and dataset are in continuous growth. The dataset can be accessed through the portals of GBIF at
http://www.gbif.org/dataset/3287044c-8c48-4ad6-81d4-4908071bc8db and the MNHN at http://sci-

ence.mnhn.fr/institution/mnhn/collection/my/item/search/form.
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Description

Established in the second half of the 19th century, the MNHN’s combined collection
of myriapods and onychophorans is still treated as one unit, mostly for historical and
practical reasons.

The myriapod collection is a major resource for various studies on the group
worldwide. The material comes from all around the world and represents the classes
Pauropoda (2 extant orders), Symphyla, Chilopoda (5 extant orders) and Diplopoda
(16 extant orders), collected from most terrestrial ecosystems. About 5 000 species of
myriapods are represented in the collection, including a high number of historic sam-
ples. The myriapod collection comprises between 300 000 and 400 000 specimens.
Nearly half of it constitutes the identified reference collection, the other half, which
includes a potentially important number of taxa yet unknown to science, is awaiting
study. The identified reference collection comprises between 25 000 and 30 000 lots,
each containing from 1 to more than 300 specimens, stored in 4 639 jars. The identi-
fied reference collection includes between 3 000 and 3 500 lots, containing altogether
15 000 to 20 000 type specimens.

To date, the MNHN-MY dataset covers 9 795 lots of myriapods, consisting of 63
617 specimens, which represents between 33% and 40% of the reference collection.

The MNHN collection of onychophorans (commonly known as velvet worms) is
one of the world’s most important for this group, including invaluable historical mate-
rial, such as type specimens of species described by Louis Eugéne Bouvier (1856-1944)
in the early 1900s. Although only a small phylum, it is of key importance in several
respects within the Metazoa, particularly regarding phylogenetic relationships between
arthropods and other invertebrates (Oliveira et al. 2012). The collection boasts almost
a hundred species, represented by 202 lots containing 279 specimens and 43 dissec-
tions. It is stored in 67 jars. The type material represents 56 lots containing 73 type
specimens (plus 2 dissections of types).

This part of the collection is fully incorporated in the MNHN-MY dataset, which
has since been used for studies on the group (Oliveira et al. 2012).

History of the collection

Myriapods: The real creation of a myriapod collection dates back to the combin-
ing of the type specimens of Paul Gervais (1816-1879) and Pierre Hippolyte Lucas
(1814-1899) in the 19th century. From 1890 to 1935, this collection was enriched by
the donation of the material studied by Henry Wilfred Brolemann (1860-1933) [after
World War I, Brolemann modified his legal name from Brolemann to Brolemann;
hereafter we use the latter spelling]. This collection contains a very large number of
samples, including many type specimens of taxa described by Brolemann himself, but
also by many of the most famous myriapodologists of his time (e.g. Attems 1908).
Thus the collection was enriched with material from metropolitan France related to
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Brolemann’s prolific work on the myriapod fauna of this sector, gathered by himself
and by various collectors, institutes and programmes, such as Biospeleogica (Brole-
mann 1923, 1930, 1935, Duboscq et al. 1933; for a complete list of Brolemann’s pub-
lications, see the MyriaLit Database http://www.myriapodology.org/mytlit/). The col-
lection was also enriched by samples collected during his many travels before he joined
the MNHN (he lived in the United States of America and in Italy) (Duboscq 1933).
Also, as a world authority on the group, Brolemann received material from all over
the world for study (Brolemann 1896a, 1896b, 1897, 1898, 1909, 1920, 1922, 1926,
MpyriaLit Database). The MNHN collection had become a major centre for myri-
apodology attracting numerous international specialists who studied the collection and
donate new material to the collection, such as Reginald Innes Pocock (1863-1947),
Filippo Silvestri (1873-1949), Ralph Vary Chamberlin (1879-1967), Karl Wilhelm
Verhoeff (1867-1945), Carl Attems (1868—1952), Otto Schubart (1900-1962) and
Karl Kraepelin (1848-1915) (Kraepelin 1910a, 1910b). In addition, the collection
received specimens from correspondents of the MNHN, such as Henri Gadeau de
Kerville (1858-1940) (Anonymous 1941).

After 1940, the collections were enriched by donations to the Muséum national
d’Histoire naturelle. The important collection built up by Paul Remy (1894-1962),
who in particular studied the speleological fauna of Europe, the Balkans, northern
America and northern Africa, greatly increased the MNHN-MY holdings of pauro-
pods, a group that he studied extensively, as well as those of symphylans (Condé 1962,
1963). During the same period, the collection was enriched by the study collections of
former students and collaborators of Brolemann, such as Jules Chalande (1854-1930)
and Henri Ribaut (1872-1967) (Ribaut 1922). The subsequent growth and curation
of the collection was the result of the work of Jean-Marie Demange, Jean-Paul Maur-
i¢s, Monique Nguyen Duy-Jacquemin and today Jean-Jacques Geoffroy and interna-
tional specialists, such as Sergei Golovatch.

The collection continues to grow at a rate varying from several dozens to several
thousands of specimens every year. Among the recent acquisitions, the most valuable
for science are those from Madagascar, French Guiana, Brazil, different European eco-
systems (high mountains, deep caves, transformed forests), China and south-east Asia,
especially the material from the 2005 and 2006 expeditions to Clipperton Island and
Santo (Vanuatu).

Onychophorans: The creation of the MNHN collection of onychophorans is
closely linked with the interest that Bouvier developed for this group. Alongside his
numerous interests and studies on crustaceans, pycnogonids, cetaceans and molluscs,
Bouvier, was Director of Entomology at the MNHN from 1895 to 1931, and a pio-
neering researcher on onychophorans (Caulery 1944). He managed to obtain samples
through institutional exchanges and described many new taxa from all over the dis-
tribution areas of the two extant onychophoran families (South America, southern
Africa and Australasia). Based on this collection, Bouvier built his monograph of the
onychophorans, which is a milestone for the scientific knowledge on this group (Bou-
vier 1905, 1907b). In 1907, when he published a catalogue of the collection, it already
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boasted 92 lots, containing 38 species plus about 6 varieties (Bouvier 1907a). Since
Bouvier’s death in 1944, the collection has grown at a much slower rate.

In 2000, this collection was completely revised by one of the major specialists of
this group, Hilke Ruhberg (University of Hamburg, Germany).

Project details

Project title: Digitization and provision of the data from the Muséum national
d’Histoire naturelle to the international community.

Personnel: Gwenaél Le Bras (data publisher, data manager), Jean-Jacques Geof-
froy (curator, data manager, collection identifier, data collector), Laurent Albenga (data
publisher, data manager), Jean-Paul Mauri¢s (data collector, collection identifier, data
publisher, data manager, former curator).

Funding: e-ReColNAt : ANR-11-INBS-0004, Muséum national d’Histoire na-
turelle, Paris (MNHN).

Study area descriptions/descriptor: The dataset corresponds to those parts of the
collection of myriapods and onychophorans of the MNHN that have already been en-
tered into the database. The present dataset does not represent the totality of the collec-
tion, since its digitization is still incomplete. This collection is an invaluable legacy for
knowledge of myriapods and onychophorans, in terms of its history, size and high pro-
portion of type specimens. Uploading this dataset to shared database systems was there-
fore important for the future uses of the collection, to provide easy access by researchers
and the general public to the detailed data it contains. This also provides better conserva-
tion of the data, because shared systems are better lasting solutions than local computers.
The main goal of the e-ReColNAt project in this case was to refine and transfer the exist-
ing metadata from a local, mono-table database (4D system) to the MNHN’s shared col-
lection database system (Oracle), and to allow its publishing through the MNHN web
services and the GBIF portal. One entry corresponds to a lot, consisting of one to several
specimens sharing the same collection data and belonging to the same taxon.

Design description: From the mid-1980s, the collection curators and researchers
J.-P. Mauri¢s and J.-M. Demange have been digitizing the data, mostly in relation to
their taxonomic work, on a local database (4D). By 2010, the database had reached
ca. 10 000 entries. This database was originally created simply to be requested only by
jar or lot identifier. Therefore, this large dataset needed both structuring and refining
in order to allow multi-field requests before being integrated into the MNHN shared
collection database system (Oracle) and connected to the GBIF infrastructure through
an Integrated Publishing Toolkit (IPT) (Soberén et al. 2002). Initial work was con-
ducted in 2011 by Laurent Albenga to upload all 202 entries for onychophorans. The
remaining 9 795 myriapod entries have been refined in the scope of the e-ReColNAt
project by Gwenaél Le Bras, and were committed to the MNHN shared collection
database system on 27* January 2015, being harvested by GBIF on 16" March 2015.
In addition to Oracle solutions and to the MNHN’s in-house JACIM systems for sci-
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entific management (http://collections.mnhn.fr/wiki/Wiki.jsp? page=Jacim_Documen-
tation), OpenRefine (http://www.openrefine.org) proved to be a very precious tool in
the refining process. Geographical analyses of the dataset, including the maps presented
here, were made using Quantum GIS mapping software (http://www.qgis.org) and the
Thematicmapping.org world borders dataset (http://thematicmapping.org/downloads/
world_borders.php). The databasing is carried out at the lot level, with information
concerning identification, nomenclatural status, number of specimens, sex and develop-
ment state, geographical origin, type of collection, collecting method. The geographical
coverage of the dataset reflects the activities of scientist’s with these collections during
the past decades. The portions of the collection that have been recently studied tend to
be more scattered (fewer specimens per lot and fewer lots per jar).

Data published through GBIF: http://collections.mnhn.fr/ipt/resource.
do?r=mnhn-my

Taxonomic coverage

General taxonomic coverage description: As depicted in Figures 1 and 2, to the excep-
tion of the onychophorans, the dataset reflects the scientific activities of the researchers
carrying out the digitization. Consequently, even though the collection taxonomically
covers all myriapods and onychophorans, the dataset mostly comprises millipedes. The
digitization work was conducted together with a revision of the specimens concerned,
and often leads to a splitting of the original lots into smaller ones. As a result of this,
these two collections are also more scattered than the others, with less specimens per
lot, as depicted in Figure 3. The taxonomy used in the dataset follows that used in the

W Diplopoda

7 Chilopoda

[ Pauropoda

W Onychophorida

Figure . Taxonomic coverage (by class) of the MNHN-MY dataset in terms of number of lots. (Entries
up to 27.01.2015)
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Figure 2. Taxonomic coverage (by class) of the MNHN-MY dataset in terms of number of specimens.
(Entries up to 27.01.2015)

u Diplopoda
Chilopoda
Pauropoda
Symphyla

. ® Onychophorida

1%

Figure 3. Taxonomic coverage (by classes) MNHN-MY reference collection in terms of number of jars.

collection. Like that of most of the large historical collections around the world, it is in
many ways outdated, and would be very difficult to update in practice (Soberdn et al.

2002, Gaston and May 1992, Alroy 2002).
The onychophoran collection contains 48 species and 7 subspecies, belonging to
15 genera of the two currently known extant families.
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Taxonomic ranks

Kingdom: Animalia (animals)

Phylum: Arthropoda (arthropods)

Class: Chilopoda (centipedes)

Order: Geophilomorpha, Lithobiomorpha, Scolopendromorpha, Scutigeromorpha

Class: Diplopoda (millipedes)

Order: Callipodida, Chordeumatida, Glomerida, Glomeridesmida, Julida, Platydesmida,
Polydesmida, Polyxenida, Polyzoniida, Siphonophorida, Sphaerotheriida, Spirobolida,
Spirostreptida, Stemmiulida

Class: Pauropoda

Order: Tetramerocerata

Class: Symphyla

Phylum: Onychophora (velvet worms)

Class: Onychophorida

Order: Euonychophora

Spatial coverage

General spatial coverage: No lots from this dataset have been georeferenced, but con-
temporary country names have been included when possible, according to ISO 3166
(http://www.iso.org/iso/country_codes.htm). The two main parts of the collection
have a different spatial repartition, due in part to the distribution of the taxa repre-
sented, but also to a different history.

Myriapods: The myriapod dataset is a collection for “metropolitan France and the
world”. In fact, 56.80% of the databased lots were collected in metropolitan France,
representing 72.64% of the total number of specimens in the collection. This is due to
the fact that the number of specimens per lot collected in metropolitan France is signif-
icantly higher than the average number of specimens per lot for the rest of the world,
including the French overseas territories. Even though the metropolitan France collec-
tion has been extensively studied (and consequently its lots have been split numerous
times following their taxonomic revision), they are still, on average, larger than those
coming from the rest of the world. The worldwide distribution, as depicted in Figure
4, is not homogeneous. Both characteristics of the dataset, as well as the taxonomic
coverage (see above), reflect the main centres of interest of Demange’s and Mauriés’ re-
search work. The influence of Brolemann’s studies on the faunas of Algeria, Brazil and
the USA (Brolemann 1896b, 1897, 1909, 1931, MyriaLit http://www.myriapodology.
org/myrlit/) is clearly visible in Figure 5.

It is, however, highly probable that the number of specimens from metropolitan
France is over-represented in the dataset, compared to the whole collection. The same
phenomenon is observed when interpreting the average number of specimen per lot,
as depicted on Figure 6. With the exception of a few countries, the average number
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Figure 4. Origins of the myriapod lots in the MNHN-MY dataset. Based on the 9 587 lots bearing
information on country of origin, out of 9 795 lots in the dataset (entries up to 27.01.2015)
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Figure 5. Origins of the myriapod lots collected prior to 1933 in the MNHN-MY dataset. Based on the
3 548 lots bearing information on country of origin, out of 3 559 lots collected before 1933 in the dataset
(entries up to 27.01.2015)

of specimen per lot is relatively low (average of 4.049 specimens per lot for the non-
French specimens). Also, in the distribution of the type lots, France tends to be still
over-represented in the dataset, though less markedly so (see Figure 7). This due to the
fact that even though France is not a “hot spot” for myriapod biodiversity, it has been
and still is an intensively studied area by the specialists working on the collection.
Onychophorans: The onychophorans specimens come from the whole range of the
group. One might be surprised to note in Figure 8 the importance of South Africa as a
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Figure 7. Origins of the myriapod lots containing type specimens in the MNHN-MY dataset. Based on
the 1 137 lots of type specimens bearing information on country of origin, out of 1 170 lots containing
types in the dataset (entries up to 27.01.2015)

source of specimens in the collection. These specimens were mainly obtained through
exchanges made between the MNHN and other institutes, such as the British Museum
(Natural History). The distribution of type material in Figure 9 largely reflects the ex-
tensive descriptive work of Bouvier on this group.

Temporal coverage: 1833 — 2010.

Myriapods: The oldest myriapod specimen databased to date is MY4389, Rbi-
nocricus olivaceus (Newport, 1844), which was collected in 1835 from Mexico. How-



148 Guwenaé| Le Bras et al. /| ZooKeys 518: 139-153 (2015)

'{ ‘Aﬁlount ofbatches:
o .
H1-4
Il 5-20
I 52 (South Africa)

made viith QGIS

Figure 8. Origins of the onychophoran lots in the MNHN-MY dataset. Based on the 191 lots bearing
information on country of origin, out of 202 lots in the dataset (entries up to 27.01.2015)
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Figure 9. Origins of the onychophoran lots containing types in the MNHN-MY dataset. Based on the
56 lots of type specimens in the dataset, all of which bear information on country of origin (entries up
t0 27.01.2015)

ever, the acquisition rates were highest during two distinct periods, as can be seen in
Figure 10. The first period corresponds to the activity of Brolemann from 1890 until
his death in 1933. The second period, after World War II, corresponds to a renewal
of interest in myriapodology at the MNHN, with the arrival of scientists such as De-
mange in 1942 and Mauriés in 1959. It should be noted, however, that specimens col-
lected since 1990 are less well represented in the database than the older specimens, be-
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cause they are still under study and will be progressively databased in the future. This is
also illustrated in Figure 11. The number of type specimens per lot is higher during the
first period than during Brolemann’s activity, mainly due to his intense collecting and
important taxonomic work, including the description of a large number of new taxa.
Onychophorans: The oldest onychophoran specimen, is MY110 (formerly
ONI111), a type specimen of Peripatus edwardsi Blanchard, 1847, collected in 1833
from French Guyana. However, as can be seen in Figure 12, the major part of the col-
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Figure 12. Number of onychophoran lots by year of collection. Based on the 72 lots with collection date.

lecting effort was carried out during Bouvier’s period of activity, from 1887 to 1931.
Although Bouvier described a relatively large number of onychophoran taxa, of which
many types are stored in this collection, only a few of these type specimens have a col-
lection date.

Natural collections description

Parent collection identifiers MNHN

Collection name: Myriapoda and Onychophora collection (MY) of the Muséum
national d’Histoire naturelle (MNHN — Paris)

Collection identifier: MY

Formation period: 1985-2015

Methods

Specimen preservation method: Alcohol and microscope slides

Methods: The specimens are gathered into lots, each consisting of one taxon from
a single sampling event. The lots are mostly preserved in 75% alcohol in tubes plugged
with cotton wool and placed in jars. Out of the databased collection, about 2% of the
lots are in jars, rather than tubes, mainly due to their size. Over 97% of the jars con-
tain one tube, 0.8% contain 2—5 tubes and less than 0.2% contain more than 5 tubes.
These tubes are stored in glass jars filled with alcohol to avoid evaporation inside the
tubes. In addition, preparations on microscope slides are also conserved, particularly
for small specimens and dissected gonopods. Each databased lot receives an inventory
number prefixed by the collection acronym (MY).

Study extent description: The collection is mainly used for studies on the system-
atics of myriapods and onychophorans. In terms of its size, composition and number
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of type specimens, it is a major resource for specialists of these taxa. Moreover, it has
revealed an important number of unexpected new taxa within its previously less stud-
ied parts. The material from France and the Mediterranean areas, particularly Spain,
have been extensively studied.

Sampling description: No single sampling protocol can be distinguished. Moreo-
ver, for most of the specimens, the sampling methodology is unknown, even if sus-
pected to be by direct hand collecting in most cases.

Datasets

Dataset description

Object name: Darwin Core Archive Myriapoda and Onychophora collection (MY) of
the Muséum national d’Histoire naturelle (MNHN — Paris).

Character encoding: UTF-8.

Format name: Darwin Core Archive format.

Format version: 1.0.

Distribution: http://collections.mnhn.fr/ipt/archive.do?r=mnhn-my and http://sci-
ence.mnhn.fr/institution/mnhn/collection/my/item/search/form

Publication date of data: 24-03-2015.

Language: French.

Metadata language: English.

Date of metadata creation: 27-06-2014.

Hierarchy level: Dataset.
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This book concerns the review of both the his-
tory of speleology in southern Spain and the
invertebrate fauna of Jaen province within two
parts: (1) ‘Historia de la Espeleologia en Anda-
lucia’; and (2) ‘Medio subterrdneo y organismos
hipogeos’. First contributions were carried out
very early in the 20" century by Abbé Henri
Breuil, Pierre-Jules Rambur, Lucas von Hey-
den, and Georg Dieck. However, until the late
1940s and early 1950s, no more studies were
attempted. From this time, different researchers
such as Joaquin Mateu, Antonio Cobos, and Dr
Francesc Espafiol, begun to study the area and
increase research output. During the 1970s to
1990s, many entomologists and biospeleologists
belonging to different societies sampled in the
Andalusian caves. At the beginning of the 21*

century, amateur societies such as ‘Grupo de Espeleologia de Villacarrillo’ (G.E.V.),
‘Espeleo Club Almeria’, ‘Grupo de Exploraciones Subterrdneas de la Sociedad Excur-
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sionista de Mélaga’, ‘Grupo de Espeledlogos Granadinos’, ‘Grupo de Exploraciones
Subterrdneas de Priego’, ‘Grupo de Investigaciones Espeleolégicas de Jerez’ (G.I.E.X.),
and ‘Club Deportivo Plutén’ continued exploring the caves and increasing our know-
ledge of hypogeal species from southern Spain.

In the second part, an explanation of the ecological subterranean landscape and the
list of recorded hypogeal species from Jaen province are provided in 26 chapters. The
authors list them by phylum, order, family, and species. Additionally, short descrip-
tions of each species, its distribution, habitat, and/or some pictures are provided.

A total of 290 hypogeal species are listed including the phyla Annelida (2), Cheli-
cerata (41), Crustacea (18), Hexapoda (148), Mollusca (16), Myriapoda (23), and
Nematoda (42). These species belong to 31 orders; among them, Coleoptera is the most
abundant. Also, 31 species were recorded for the first time in Andalucia: Ablechroiulus
spelaeus, Acipes andalusius, Atheta tenebrarum, Camaeus gevi, Chthonius (Ephippiochtho-
nius) cazorlensis, Ch. (E.) espanyoli, Ch. (E.) giennensis, Ch. (E.) perezi, Ch. (E.) villa-
carrillo, Ceratosphys jabaliensis, Coletinia tinauti, Corynoptera latibula, Domene cavicola,
D. perezi, Habrocerus ibericus, Laemostenus (A.) cazorlensis cazorlensis, L. (A.) cazorlensis
divergens, Nemastomella gevia, Neobisium (Ommatoblothrus) espinoi, N. (O.) perezi, N.
(O.) perezruizi, Nesticus baeticus, Petaloptila (Zapetaloptila) carabajali, P. (Z.) mogon,
Protonemura gevi, Pseudosinella baeticaense, Psichrosoma baeticaense, Pygmarrhopalites
perezi, Stegelletina coprohila, Tinautius troglophilus, and Trichoniscus perezi.

To conclude the book, the authors provide information about the distribution of
caves with a complete listing and map. This book is essential reading to increase and
understand to the history of Andalusian speleology and, especially, to acquire know-
ledge of species that live in these somewhat surprising habitats.

2013, Grupo Espeleologia Villacarrillo, Jaén, 188 p., Deposito Legal: ] 448-2013
23.6 x 16.9 cm, colour, 13 € ($ 14).



